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DNEeKTPOBEeKTOPKapAnorpadpmieckast JUAarHOCTUKa rurepTpodum mpa-
BOTO JKETy0YKa Yy OOIbHBIX JIETOYHON TUIIePTEH3NEN : .

roco6Oue JIst MPaKTUKYIOIKX Bpaveit. — M. :
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B noco6um npepcTaBieHbl JaHHBIE O BO3MOXHOCTSIX, IPEVMYIECTBAX U
OrpaHNYEHVSX 9MEeKTPOKapANOrpadmiecKoro 1 BeKTopKapauorpadmaecko-
r0 METOJOB B IVMAarHOCTVKE IUITEPTPOGUY IIPABBIX OTAEIOB CepAIia y 60/Ib-
HBIX C JIETOYHOV I'MITepTeH3Mel. YKa3aHO 000pyHoBaHMe /I PeTUCTPALINN
9KI, BKT n [I9KAPTO, ocobeHHOCTU MPOBeeHNST METOIVKI UCCTIeJ0Ba-
HusA. OmmcaHbl 0COOEHHOCTM TIPeNCepAHO->KeMyTOYKOBOTO KOMITIEKCA Y
OO/IbHBIX JIETOYHON TMUITEPTEeH3Mell Ha Pa3HbIX dTalax pasBUTHs OONE3HI.
B cpaBHMTEIBHOM acIieKTe IOKa3aHbl IVATHOCTUYECKNE BO3MOXXHOCTU
merosia IKI-12 n BKI' n JOKAPTO npm yBenmyeHuUM NpaBbIX OT/E/I0B
cepana. CrieryanbHO OIleHEeHO 3HaYeHMe M3MeHeHMIT (ha3bl perosiapu3aliym
(yckopeHMs Ipoliecca pernoysspu3anyuy) UM MHAeKCa aKTMBALMM IIPaBOTO
KeJIyloYKa IIPpU MCIIOIb30BAHUY METOMA NUIIOIbHOM 3/IEKTPOKAPAMOTOIIO-
rpadun. [laHpl MaTepyasbl IO MOATOTOBKE CIIEIMANICTa B 06macTy GyHK-
L[VIOHAJIbHOM [VMArHOCTUKMN. B npmtoxxenny npepcrasnensl npumepsl IKI,
BKT n I9KAPTO u manst 06pasisl pacmmdposku KT n BKI npu nanm-

YUY IPU3HAKOB TUTIEPTPOdUM TPABOTO XKETYIOUKA.
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Inasal

InexTpokapauorpadpmueckas JMArHOCTHUKA TUepTPOoPUN MPaBOTO

JKeTyRoYKa y 60IbHBIX IETOYHOJ IMIIepTeH3Mell

Jlerounas rumieprensus (JII') siBnsieTcss reMOIMHAMMYECKMM U TTATO(U3UONO-
TMYECKVIM COCTOSTHVIEM, KOTOPOE MOYKET HAOMIOMAaThbCsl TPV HECKOJIBKIIX KITMHIYe-
CKMX cTaTycax. [fuarnoctiueckum KpurepueM J1I' AB/AI0TCA NOBBILLIEHVIE CPEHETO
masneryst B JIA ([IJIA cp) 6omee 25 mmHg B 1okoe 1o JaHHBIM KaTeTepy3aLyn
HpaBbIX OTIEOB cepauia. JII' MOXXHO OOHAPYKIUTh KaK IPYU HAaTOIOTVNA JIEBBIX OT-
JIeJIOB CepALIa, TAK VI TIOPKEHM JIbIXaTe/TbHON CYICTEMBI ¥ / VTV TUTIOKCEeMIH, pe-
IIVIBYPYIOLIE TPOMOOSMOOINY B CHCTEMY JIETOYHOM apTepuyl M TIPU APYIUX
PEMKIX 3a00/IEBaHVISIX.

Ermre omna rpyrma JIT — nerounast aprepuanbHas runeptensws (JIAT) — serstetcs
KIMHIYECKIIM COCTOSTHVIEM, KOTOPOe XapaKTepy3yeTCsT HaIuyieM IpeKaIULsp-
Hovt JII' ipu OTCyTCTBYM BbIIleNiepednc/ieHHbIX TpyynH. [locnenusis mpencTas-
JIsTeT 0COOBIT MHTEPeC B CBSI3M C TPYJHOCTSIMM IMAaTHOCTUKY U KpaliHe HeOmaro-
IPVSITHBIM IIPOTHO30M 3a607eBanis [3; 4]. JII' mprBOAUT K MPaBOXKETyIOYKOBOI
HEJIOCTATOYHOCTH. [ TpyHimHbI OBICTPOIT IEKOMITEHCAI VN TTOIOOHBIX OONTBHBIX KPO-
TOTCSI B MI3BECTHBIX (PaKTax OO/bIIIEro BIVITHYIS HapyIeHVsT (DYHKIIMV ITPABOTO >Ke-
JTyJIOYKa, YeM JIeBOT0 Ha (DYHKIIMOHAIBHOE COCTOSTHIIE V1 IIPOTHO3 3a607eBanms [9)].

IMeKTpoKapanorpaddecKmii MeTOR, — 9TO IIePBBI MHCTPYMEHTA/IbHBI METOT,
C KOTOPBIM CTaJIKMBAETCsI TTAIVIEHT ITPY Hada/IbHOM 06cnenoBanmi. Vndopmarus-
HOCTb €T0 [T03BOJISIET BBLIBUTD OO/TBHBIX TPYIIITHI PYICKA, 8 B Pa3BEPHYTHIX CTAINSIX

3a0071eBaHsI — TIOCTABUTb JIVATHO3 «TIEPETPY3KM IPABBIX OTHEIOB CEPALI».

1.1. Bo3MOXXHOCTH M IpeNMYyLIeCTBA NeKTpoKapauorpadpmieckoro
MeTOja B AMAaTHOCTHKE IMNepTPOodu MpaBbIX OTEN0B CepiIa

IIo maHHBIM peKOMeHALMI 110 AMATHOCTVIKE U JIeYEeHUIO JIETOYHON IM-
nepToHnu EBporieiickoro o0IecTBa Kapmoaoros, 3MeKTpoKapauorpadusa
OTHOCUTCSI K 00sI3aTe/IbHBIM J1aOOPAaTOPHO-MHCTPYMEHTAIbHBIM MeTOIaM
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VICCTIeIOBAHMsI Y OO/IbHBIX JIETOYHON TUIIEPTOHMEN, @ COITTACHO PeKOMeH/Ia-
it Poccniickoro MeIMITMHCKOTO 0011[eCTBA IO apTePUaTbHOI TUIIEPTOHNUN
u Poccuiickoro Hay9HOro 0O0IecTBa MO M3YYEHUIO JIETOYHON TUIIePTOHNN
IIOMVMO 37eKTpoKapauorpadpuu kK o6A3aTeTbHBIM MeTOgaM 00cIegoBa-
HMA OTHOCHTCA TaK>Ke M BeKTopKapauorpadus.

Vsmenenns OKI npm nerounoit runeprersun (JII') mmeror Tpu rias-
HBIX HaOOpa MPU3HAKOB: 1) OTK/IOHEHUE 3MEeKTPUYECKON OCU Ceplia BIpa-
BO; 2) M3MeHeHMsI TIpeJiCepPIHOr0 KOMIIOHeHTa o Tuny P-pulmonale un 3)
OpU3HAKK TUTIEPTPOdUM TIPABOTO >KEMYIOYKa C IPU3HAKAMY HATPSKEHMST
MUOKap/a IpaBoro XeayIouka. JneKTpokapauorpadmdeckast JUarHOCTUKA
rurepTpodum Kamep cepaa Jo CUX IMOP OCTAETCS BaKHBIM 00BEKTUBHBIM
KIMHNYeCKMM MeTofioM. CriefiyeT 3aMeTUTh, YTO TEPMUHY «TUIIEPTPOPsI»
OT[IaeTCs MPefIoYTeHNe, XOTs VICIONb3YIOT TaKXXe TePMUH «yBeIVYeHVe»
KaMep Cepjilla, OJHAKO «yBeIMIeHNE» MOXKeT MOAPa3yMeBaTh YBeIMYEeHE
o0bema 6e3 KOHIIeHTpU4ecKo rurepTpodun [5]. dnekTpokapanorpadmde-
CKVe KPUTEPUN XKeTyTOYKOBON TUIIEPTPODUM aCCOIMUPYIOTCS C yBeInye-
HUeM aMIUIUTYAbI ¥ IPOJO/LDKUTENbHOCTY KoMIulekca QRS, nsmenenmamn
€r0 KOHEYHOJ YacTy. DTU U3MEHEHNA MMEIOT IIPsIMble VIV HelIpsIMble KOP-
pensannM ¢ pa3MepaMu WIM MacCoil MUOKap/ia, 9YTO MO3BOJIsIeT pa3padaTsl-
BaTh 9MEeKTPOKapAMorpapuiecKyie KpUTEPUN OISl AUATHOCTUKY TUIIEPTPO-
bun.

IIpn nmerouynom ceppue AnMTeNbHAs Ieperpy3ka IIPaBOrO >KenyfodykKa
flaBIeHVeM IIPUBOJANT K CHVDKEHMIO €r0 COKPAaTMMOCTM U KaK C/IeACTBME K
IIPABOXKETYLOYKOBOI HEJOCTAaTOYHOCTHU. PacTeT aBieHne B IpaBoOM IIpef -
CepANy, YBEIMYMBAETCA KOHEYHOE AMACTO/NNYECKOE JABJIEHNE B IIPaBOM
Kemyfouke. MexoKenyJouKoBask IeperopoiKa HAauMHAET BBINISYMBATHCS B
IIOJIOCTD JIEBOTO JKEMTYH04YKa, 4YTO, B CBOIO OYepeNib, IPMBOANUT K HAPYIIECHNIO
IIMACTONTMYECKOIT (DYHKIIVY JIEBOTO >KETyOUKa.

[uneprpodus mpaBoro mnpepcepaus, a TOYHee CKa3aTh €ro AUIaTalvs
U TIeperpy3Ka pa3BUBAETCS JOBOIBHO OBICTPO B CBSI3M C MO TOMIIVHON
MBIIIIEYHOTO CJ/I0SI IIPefcepsi, 00IbIION OAATINBOCTHIO €r0 CTEHOK, OTHO-
CUTETbHO OONMBIINMM 00BEMOM TOJOCTH ¥ OOBIINM Pe3epPBHBIM 00beMOM

CHCTEeMBI MAJIOTO KPyra KpOBOOOpaIeHVI.
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AHaToMMYeCKM 3a rUnepTPOdUIo MPaBOro >KemyJouKa MPUHNMAKT yBe-
NMYeHNe TOMIIVHBL CTeHKN 0 5 MM u 6onee. Macca rumneptpodupoBaH-
HOTO IIPaBOTO Xenymouka 6omee 70 r, uto coctassieT 30 % Maccel cepua.
OrHolIeHMe MACChI JIEBOTO JKeylouKa BMeCTe C MEXOKETYLOUYKOBOI Iiepe-
TOPOZIKOI K Macce IPaBOro JKeTyouKa Mpy ero runeprpodun pasHO 2:1.
PasButie runeptpoduy mpaBoro Xeaymouka COMPOBOXKAAECTCS PSITOM W3-
MeHEHMI TeOMeTPUIeCKOi (OPMBI Cep/ilia i COOTHOIIEHUIT OT/IE/IOB CePIia
VI CTEHKV TPYJHOV KJI€TKMU.

Ha panneit cragun ¢popmMupoBanus runepTpoduy IpaBoro >Kemygouka
pasBuUBaeTCs runepTpodus MUIIb B CTPYKTYPax 00MIaCTy MMy TH OTTOKA. ITO
II€pBOHAYA/IbHOE BK/IIOYEHYE ITY/IbMOHAIBHOTO KOHYCA, HAZDKETYLOYKOBOTO
rpeberika, 6a3aJbHBIX OTHENIOB XKEMYHLOUYKA Y MEXIKEeTYIOYKOBON Iepero-
ponxu. Cosparomjasacsa TaKuM IIyTeM HEPaBHOMEPHOCTD YTOJIILEHN CTEHOK
VICKa)KaeT pa3Mephl IOJIOCTH U TeOMeTPUYeCKye CBOICTBA COOCTBEHHO IIpa-
BOTO >KeNTy[l04Ka, 4YTO NPUBOAUT K CMELIEHUIO [IeHTPa TsHKEeCTU M POTALM
cepALia BOKPYT IIPOJO/IbHOM OCH JIEBBIM JKEyJOYKOM Ha3a ¥ BOKPYT IIOIe-
PEYHOII OCU BEpPXYILIKON K3aau. B pesynbraTe pacimmpseTcs 30Ha Ipujera-
HJA IIPABOTO XXKeNyJo4Ka K IepeiHell CTeHKe IPyAHoN KneTku. Ha mo3pamx
JTarax rUIepTpOQuUM MPaBoOro >KeMyLoYKa MPUCOeUNHSIeTCS TUIIepTPOodst
o0macTy myT NpuTOKa (runeptTpodust CBOOOIHON CTEHKY IIPABOTO XKEy-
TOYKa).

BTopuyHble M3MeHEHVSI KOHEYHON 4acTy >KeMyJOYKOBOTO KOMIIJIEKCa B
Bijie meripeccuu cermeHTa ST u orpuriatenpHoro 3yb6ma T HabmomanTcs B
IIPABbIX NIPEKOPAVAIbHBIX OTBEICHUAX. B OCHOBe 3TNX HapylIeHUII JIEXKUT
6oree MeJyIeHHOE pacIpOCTPaHeHMe BOTHBI AETIO/ISIPU3ALNM OT SHJOKap/a
K 3MMKAPAY U BCAEACTBME ITOTO IOSABJIEHNE BOIHBI PENOIAPU3ALN He B
SMMKAPJAVAIbHBIX, @ B 3HJOKapANaIbHbIX CI0AX. TV U3MEHEHNA MOTYT He
COIIPOBOXAaTbCs M3MeHeHMAMM KoMmiiekca QRS. Ha ocnoBanum stnx us-
MEHEHMI1 MO>XKHO CJie/IaTh 3aK/II0YeHMe TMO0 00 UIeMUM IPaBOTO XKeMynod-
Ka, MO0 O eT0 «IepeHATPSIKEHNI».

IIpn codyeranum NpPU3HAKOB IIepeHANPSIKEHUA C M3MEHEHUAMMU
koMmIiekca QRS rosopAT o meperpyskax Mmokapja IpaBOrO XKeJy-
JOYKa.



CyliecTByeT NOHATME CUCTONMNYECKON U IMACTONNYECKON eperpys-
KJ IIPAaBOTO JKENY[JO4YKa. YCIOBMsA, IPU KOTOPBIX IPABBINA XKENTyJO4eK
paboTaeT mpoTuB noBbieHHOrO conpoTtuBaenus (Ha K[ perncrpu-
pyeTcs BBICOKMUI R 1 mEBepTHpoBaHHbIil T B IpaBbIX MpeKOpAMaIbHbBIX
u B otBefieHusx II, III, aVF), npuBomaT K cCUCTONMYECKOI Ieperpyske.
KnmHudecky cucTonmyeckas neperpyska BbIAB/SAETCA IPU CTEHO3E Jie-
TOYHOI'O CTBOJIA, MUTPA/IbHOM CT€HO3€, XPOHNYECKOM JI€ETOYHOM CePJ-
Ile, TUIIEPTEeH3UM MajIoTO0 Kpyra KpoBooOpaimmeHus. [mactonmyeckas
neperpyska pasBMBAETCsS MPU OJHOBPEMEHHOV TUIePTPOPUM CTEHKU
IIPAaBOTO >KEYJOo4YKa M JuaaTanuy ero nonoctu, Ha IKI ona mposas-
JIsIeTCsI HETIOJTHOM WMV IIO/THO¥ 67I0Kafioll ITpaBoil HOXKKM IydKa I¥mca
M MOXeT He COIPOBOXJATbCS IOBBIIIEHHBIM BONBTAXXOM 3yb61a R B
IIPAaBbIX IPEKOPAMANbHBIX OTBefeHNAX. [JumacTonmueckas Ieperpyska
pa3BMBaeTCA 4allle BCEro IpU TPUKYCHMJATbHON HELOCTATOYHOCTU U
nedbeKTe MeXITpeaCcepaHON MeperopoaKu.

OpHaKo B IaIbHENIINX UCCIENOBAHUAX [4] He ObUIO IOMTY4eHO YeTKOM
KOPPETSAIMOHHON 3aBUCUMOCTHU 3TeKTPOKapanorpadnyecKoro Tuma Ie-
PErpy3KM, OT aHATOMUYECKOTO CyOCTpaTa, YTO MOCTY>KWUIO ITOBOOM [IsI
6071ee OCTOPOYKHOTO MCIOIb30BAHNSI 3TUX TEPMUHOB. B HacTosiIee BpeMs
IIpeIaraeTCA OTAABATh IIPEAINOYTEHNE TEPMUHY «BTOPUMYHbIE V3MEHEHNA
ST-T» [5].

ITo foctynrOocT 1 3aTparam Metop IKI nmpeBocxogut MeTobl IXOKT
u TeM 60omee MPT. [lmaBHBIM mpeuMyIIecCTBOM SIB/ISIETCS OOIIETOCTYII-
HOCThb MeTofa. Ha coBpemennom stane Metopbl IKI, BKI' u [I9KAPTO
MOT'YT MICIIOZIb30BATbCA AMCTAHIMIOHHO, YTO JIe/IaeT VX JOCTYIIHBIMHA B JIIO-
OBIX perroHax U Ha 00T YIaeHHOCTY OT I[eHTPaTbHbIX MEIUITMHCKIX

YUIpeXIeHUI.
1.2. OrpannyeHnus MmeTopaa

Inektpokapauorpadpuueckuit meton auarnoctuku ['TIDK umeer
HU3KYI0 YyBCTBUTENBHOCTh NMPU BBICOKOI crnenuduaHoctu. [loka-

3aTe/in 49YBCTBUTE/IbHOCTN 3aBUCAT OT KOHTUMHTEHTA O6CTI€I[Y€MBIX
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6onpHBbIX. [I0 TaHHBIM peKOMEHI AU MO JMATHOCTUKE U JTeYeHUIO
JIeTOYHOM rumeproHuu EBpomelickoro oOmecTBa Kap[UOJIOTOB,
Hanbosee YyBCTBUTENbHBIM II0OKa3aTe/lleM OKa3ajcs MOKa3aTesb
«oTknoHeHne JOC BOpaBo» — OH NPUCYTCTBYeT y 87 % manueH-
ToB npu Hanuuuu I'IDDK n y 79 % nmanmeHTOB ¢ MAMOIIATU4€ECKOI
Nero4YHOM runeprensmeii. OJQHAKO OTCYTCTBME 3TOrO IIPpU3HAaKa He
ucknwdaeT Hy Hanuvuda ['IIJK, Hu cepbe3HBIX reMOgMHAMNYECKNX
HapymeHui. ITo paHHBIM peKOMeHJalMil, YYBCTBUTEIbBHOCTDh METO-
na OKI' B gmarnoctuke ['TIJK cocTaBnser 55 % npu cnenudunydHo-
ctu 70 %.

1.3. O6opygoBanue musa perucrpanun IKI' u BKT

IIns anexTpokapanorpadudeckoyt guarnoctuxku I'TIDK u mpusna-
KOB Ileperpy3Ku IpaBbIX OT/€JIOB CepAlla IOAXOASAT JI0Oble 3/IeK-
TpoKapauorpadsl, OTBeYaIIe MeJUKO-TEXHUYECKNM TPeOOBaHUIM
crangapTHHIX foKyMeHTOB 'OCToB. OpHako 14 oCyllecTBIEHU O] -
HOBPEMEHHOTO 37IeKTPOoKapaAnorpacdmiecKkoro 1 BeKTOPHOTO aHaMM3a
HeOOXOMMO MCIIONIb30BATh CUCTEMBI, pacHojarawoi(ue MMPOrpaMM-
HbIM obecriedeHneM Kak OKI, tak m BKI-amanmsa. JIng aToit menn
B PKHIIK ncnonbsosanachk cucrema Easy EGG, nossondwoias mnpu
pucTannyonHou perucrtpaunum IKI ocymecTBiATh LIeHTPaNM3OBaAH-
HBIN aHAJ/IN3 JaHHBIX.

[IpubopHOe obecreyeHMEe COCTOSIIO M3 PETUCTPUPYIONIET0 OI0Ka Ipu-
60pos, peructpupyromux IKI' n nepemaromux IKI' B 1ieHTpann3oBaHHYIO
cucTeMy npuema, apxusruposanus u aHanmmusa IKI (LICAI), n ananusupyro-
1iero 6/oka (To ectb coo6ctBenno [JCAI).

Pernctpupyronmit 6mok — 310 MOOMIBbHBI pernctparop (MP) IKI,
nepeparomyii OKI' w1 ganpHeiero ananmsa o pa3j1InyHbIM KaHa/IaM CBsI-
su B [ICAS, u (Wn) cTaroHapHbBIIT KOMITBIOTEPHBIN 97IeKTpoKapauorpad,
IIOJK/TI0YEHHBI HertocpencTBeHHO K [JCADJ.

OCHOBHBIM KaHa/IOM i Ilepefaun 3aperncTpupoBaHHbix DKI' B Haltem
Cly4ae SIBJISUICSI MOOVWJIBHBI MHTEPHET. [[/11 BBIXO/Ia B MHTEPHET MCIIOJIb-
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30BaJICSI BHEITHUIT WHTEPHET-MOJIEM VIV BCTPOEHHBINT B MpubOp 60K C
CUM-KapTOIL.

Mo6wnbable peructparopsl (MP) cocTostmu u3 KoMIakTHOTro 11 poBo-
rO KapIVIOYCWINTEIIS M KOMIIBIOTePHOTo O/10Ka — HeTOyKa [10].

B coBpeMeHHBIX 3meKTpoKapamorpadax ocyiiecTBiaseTcs: Ludposas
nepBUYHAsE 06paboTKa PErucCTPUPyeMOro CUTHAJIA, YTO MO3BOJISIET TIPUMe-
HATb IIPOTPaMMHbIE METOJbI aBTOMaTI4YeCKOro anamm3sa OKI. Inexkrpokap-
nrorpad cTaa Kak 6b MUHUKOMITBIOTEPOM, O/Tarojapst HaIM4nio aMsITy U3-
MEHWINCH €r0 (PYHKIMOHATbHBIE BO3MOXXHOCTI. JNeKTpoKapauorpadsl ¢
IVAarHOCTUYECKMMY TTPOTPAMMaMI TIO3BOJISIIOT B @BTOMATUYECKOM PeXIMe
IIe4aTaTb BMeCTE C pe3y/lIbTaTaMy aMIUIMTYAHO-BPeMEHHOro aHanmusa IKI
CUHJIpPOMA/IbHOE 3aK/TI04YeHNe, BKIIIOYaollee B CeOsl Te KONMMYeCTBEHHbIE
KPUTepU, Ha OCHOBAHUM KOTOPBIX IMOCTaBIeH AunarHo3. Kak mis amekTpo-
Kapnorpaduuecko, Tak U Jyisi BeKTOPKapAuorpapuveckom AMarHOCTH-
ku ['TIDK 310 ocobenHO ynoOHO, Tak Kak HET HEOOXOAVMOCTH TIPOBOANUTD
pYy4HBIe 06CUeThl KPUBOI, YTO 3HAYNTETHHO COKpAIaeT BpeMsi BpadyeOHOTO

aHaJ/M3a.
1.4. MeTomuka uccinemoBaHms

Cpem IKI' TpebyeT cOOMOEeHNS OTHNX U TeX XK€ YCTAaHOBJIEHHBIX ITpa-
BuI: ¢beM IJKI' pekoMeHyeTCsa NMPOU3BOAUTD YTPOM HATOLIAK IIOC/IE He-
IPOJO/DKUATEIBHOTO OTABIXA IIPU 3afiep>KKe IBIXaHMUsI U Ha [TTYyOOKOM BJIOXe.

Mertopuka uccnegoanus BKI u [I[ISKAPTO omnmncana B pasnene 2.3.

Anekmpokapouozpagpuueckue USMeHeHUS NPU 1e204HOU eunepmeH3uu

Hamm 6pima obcmemoBana rpymnmna u3 150 GONBHBIX JIETOYHOI TMITEp-
TeH3ueit n 120 3M0pOBBIX U1 TOTO e Bo3pacTta. [lpmcyrcrBue JII' 66110
HOATBEPKAEHO KIMHNYIECKNMN ¥ MTHCTPYMEHTATbHBIMI METOJJAMU B COOT-
BeTCTBUU ¢ POCCUIICKMMI pEKOMEHAIUSIMU 10 IMArHOCTUKE U JIEIEHUIO
nerouHoi runieprensun (2013 r.).

BemymyMu mipusHaKamy IaTOOTMYeCKUX OTKIOHeHuil mipu JII' sBisioTcst
97IeKTpOKapAMorpagaecKyie Ipy3HAKY IMIePTPOQUY IPaBbIX OT/IE/IOB CepPHLIa.
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Vicionb3yeMble B 37eKTpoKapauorpapmyeckoil AMarHOCTVMKE KOIude-
CTBEHHbBIE KPUTEPUU TUIIEPTPOGUM IPABOTO >KEMYTOUKa pa3pabaThIBaINCh
MHOTUMU KCCiefoBarenssMu. Hanbomnee ncronb3yeMbpIMy SIBJISTIOTCST KpUTe-
puu Meiiepca [7] u CokonoBa-JlaitoHa [8]. PaspabaTbiBanuch 9T KpUTepun
B OCHOBHOM B 1948 1. K caMbIM paHHMM MO>XHO OTHECTV KPUTEPUI pPasHU-
el cymm RI+SIIT n SI+RIII [5], k 6omee mo3guum — cymmy bartrepa [1]. B
Tabmuie 1 mpuBopgutcs nepedeHsb kputepues [TDK, mpuBogumeiit B Peko-
MeHIAIusIX 1o cTaHgaptusdanyu u uateprpertaruu KT [5].

Tabnuya 1. Kpumepuu eunepmpoguu npasozo xenyoouka [5]

Boicokuii R B otBefiennn V1 >6 MM Myers 1948
[my6okuii S B 0oTBeeHNM V5 >10mMm [ 1948
Imy6okuit S B oTBemeHMUM V6 >3 MM 1948
Bricokmnit R B otBegenum aVR > 4 MM Sokolov 1949
Manbii S B otBefieHnu V1 <2 MM Myers 1948
Manbiit R B otBepenun V5-6 <3 MM Myers 1948
Ymenbpirenue R:S B otBefiennmn V5 <04 Myers 1948
Ymenbpienue R:S B otBegennmn V6 <0,75 Myers 1948
Ymenbinenne otHomreHns (R/Svs)/(R/ < 0,04 Sokolov 1949
Svl)

(RI + SIII) - (SI + RII) <15 MM Lewis 1914
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Max RV1,2 + max SI,aVL - SV1 > 6 MM Butler 1986

RV1 + SV5,6 > 10,5 Sokolov 1949
MM
Bpemsa BHYTpeHHETO OTK/IOHEHU A > 0,035 ¢ Myers 1948

RV1 nipm QRS <0,12 mc

QR B oTBeiennn V1 Haan4dume Myers 1948

Iloddepscusaroujue Kpumepuu

RSR’ B otBemennu V1 (QRS >0,12 ¢) | Hanuume Myers 1948

S>R B otBenmennsax I, 11, 111 Haau4due
SI n QIII Haau4due
R:SV1 > R:SV3,4 Ha/n4me
OTtpunatenpHbiii 3yber; T B oTBefie- | Hammune
HUsX V1-3

Ammmnrypa PII > 2,5 MM

[IpencTaBneHHble B TabmuIle TaHHBIE C OJHON CTOPOHBI CJIVIIIIKOM MHOTO-
YVICTIEHHBI, MX TPY/IHO MCIIO/Ib30BATh IIPY PYYHOM, @ He aBTOMATNYeCKOM, aHa-
nn3e, C OPYTroVl CTOPOHBI, BpeMsl UX pa3pabotku — 1948 . — ykas3bIBaeT Ha TO,
4T0 TIpobIeMa aneKTpokapauorpaduyeckoit ruarnoctuku [TIHK nHaxommtes B
oIpefie/IeHHOM cTarHarmy. CIMTaeTCsI, 9TO 3TO CBS3AHO € OOTIBIION Baprabesib-
HOCTbIO KoHuryparmu QRS B mpaBbIX TPyIHBIX OTBefleHMsIX. B oTBeneHuM
V1 mpu runepTpoduit IpaBoro >XemyodKa KeTyTOUYKOBbII KOMITIEKC MOXKET
nmeThb B dR, QR, R, RS, RSRRR 1.
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udpopmatuBHOCTD 3meKTpoKapamorpadbmdeckKux KpuUTepueB TUIep-
Tpodun npasoro xenygouka (I'TIDK) mokeT 3HaYMTETbHO OTIMYATHCS B
pasHbBIX KIMHNYeCKNX rpymmax. [lo janubIM [5] oHa Hanbosee BBICOKA TPy
BPO>K/IEHHBIX TIOPOKaX Cep/lla, MMeeT IPOMEXYTOUHbIe 3HaYeHUsI Y O0Jb-
HBIX C MPUOOPETEHHBIMU TOPOKAMU CepAlla ¥ MAMONATIYECKOI JIETOYHO
runieprensueit (VJIT). Camass Huskas napopmatuBHOCTh DKI-KpuTtepues
['TIDK HabmrogaeTcss y 60IBHBIX ¢ XPOHMYECKMMM 3a00/1eBaHMSIMY TIETKUX.

CreflyeT 3aMeTUTh, YTO pa3pabOTaHHble paHee KPUTEPUM NEKTPOKAP-
nuorpacduyaeckoit puarnoctuky [TIDK B 12-0ceBoii cucteMe oTBeeHMI, He-
CMOTPsI Ha UX MJTYI0 YYBCTBUTENTBHOCTD, 00/IAIAI0T BBICOKON CHIENV(PUIHO-
cTbi0. B Tabmuiie 2 mokasaHa MHGOPMATUBHOCTD KPUTEPUEB TUIIEPTPOGUN
IpaBoro enypgouka o fanubiM Horan L.G., Flawers N.C. [6], nusyunBumm
naTayoroaHatoMmyecku 819 cepperr, Bkirovas 178 ¢ runieprpodueit mpaso-
ro XXenmynouka. UyBCTBUTETBbHOCTD KpuTepueB Kojebnetcs ot 0 10 28 % mipu
crieruprrarocTy 87-99 %.

Tabnuya 2. ingopmamueHocmov Kpumepues sunepmpoduu npasozo xe-
J1y004Ka no 0aHHvim [6]

Kpurepun YysctButennb- | Crermdud-
HOCTb % HOCTb, %

OTK/I0OHEHME 37IEKTPUYECKON OCY BIIpa- 12 96
Bo >=110°

R/S B otBegennn V1 > 1 6 98
R B otBeiennn V1 >= 0,7 mB 2 99
S B otBeienun V1 < 0,2 mB 6 98
QR B oTBeienun V1 5 99
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RV1 + S§V5,6 >1,05 mB 18 94
R/S B otBegennm V5 nmnn V6 <=1 16 93
Bpemsa BHYTpeHHETO OTK/IOHEHUA B V1 8 94
0,035 - 0,055 ¢

RSR'V1 ¢ R > 1,0 MB 0 0
RaVR >= 0,5 mB 0 0
RV5 umn RV6 < 0,5 mB 13 87
SV5 ummn SV6 >= 0,7 mB 26 90
(R/SV5)/(R/SV1) <=0,4 6 99

1.5. Knuauko-cuHApoManbHasA sneKTpoKapauorpadpmaeckas

AVMArHOCTUKA Ipu JIETOYHOM IrNMMEePTECH3INN

Onenka OKI' HaumHaeTca ¢ onpepeneHus HallpaBlIeHUA 3MeKTpude-
CKOJ1 OCU Cep/ilia: BBIpa)KeHHOe OTKIOHEHME TeKTPUUIECKOI OCK CepAIia
BripaBo (6onee +100° Bo GppOHTANIBHOI MIIIOCKOCTM) SIBIAETCA MEPBBHIM
IIPU3HAKOM BO3MOXXHON neroyHoin runeprensun u 'K, Janee onenn-
BaeTcs 3ybua P: yBenndenue ammutynasl 3ybua P 6onee 2,5 MM B OTBe-
nenusix 11, III, aVF u BeipaxxenHas npaBonpencepaHas dasa P B oTBe-
neHnsAx V1-V2 ykasbIBaloT Ha BO3MOXXHYIO TunepTpoduio (meperpysky)
npaBoro npepacepaus. OnpejiesieHHbIe CTIOXXHOCTH BO3HUKAIOT IIPU TPaK-
ToBKe P-pulmonale y monogsix mogeii. [To ganueim oy [2], y 49 % 06-
crmefoBaHHbIX ¢ P-pulmonale He 6p110 MPU3HAKOB yBeNMMYeHNSI IPABOTO
npencepnus. llloy Bugut 06bsicieHne 9Toro dhakTa, Mpex/ie BCero B po-
TAlMOHHBIX U MMO3UIIMOHHBIX OCOOEHHOCTAX ceppla (CMelleHMe MpaBo-
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O Ipefcepaus Brepey mpu sMmduseme nerkux, 1100 Mpyu BepTUKATbHON
HO3ULINY CEePAIla Y MOJIOABIX JI0fell), CMUMIATUKOTOHUY, YTO OCOOEHHO
APKO MPOABJAETCA IIPU HATPY3O0YHBIX TeCcTaxX. boiee pefkumMu, HO BO3-
MO>XHBIMMY IIPUYMHAMU ABJIAIOTCA IMIIOKANIMEMIA Y TUIIOKCYA MUOKapAa
IIpefcepauin.

[lanee o1jeHMBAIOTCS BOMBTAXKHBIE ¥ MOP]OoIoTNYeCcKe 0COOEHHOCTH
JKeNTyTOYKOBOro Komriekca. Hambonee 3HaYMMbIMU U 4allle BCETO UC-
II0/Ib3yeMbIMI Ha IIPAKTNKeE ABIANTCA CIeAYyIoLie KPUTEPUN:

- RV1 + SV5 >= 1,05 MB;

- RV1 >=0,7 MB;

- otHouleHue R : S B orBeienun V1 >= 1,0;

- KOHPUTYpaIs KeyTo4KoBOro Komiiekca B V1 tuma QR;

- 3aMejIeHlie BpEMEHM JKeIYLOYKOBOV aKTUBaLUM B OTBefieHUN V1 1o

0,04 c u BbIIIE;

- cMeltieHne BHM3 cerMeHTa ST m oTpuiiarenbHblii 3yoer T B OTBeleHMSIX

V1 - V3 npu ycnoBum yBenmveHns1 aMIUIUTYbI 3yora R B 9Tux ke oT-

BeJICHIAX;

- RavR >=0, 5 mB;

- SB otBenmeHuax V5,6 >=0, 7 mMB.

B pyxoBopcTBe [2] mpenaraeTcs JOMOMHUTEIBHO MCIIONIB30BATD JIJIS IV -
arHOCTUKM TUIePTPOdUM MPAaBOTrO YXeMyNOYKa OJJHO M3 OTBEIEeHMII C Ipa-
BOJI TIOJIOBUHBI TPYIAHON K/IeTKM — oTBefeHMe V3R, rjpe oTHomenue R/S >
1,0 u xoHbuUrypamnus >kerygoukoBoro komiviekca tuma QR nprHUMAaTCs
3a IPU3HAKY TUTIEPTPOdUM TPABOTO XKeTYIOUKa.

Ha pucynkax ¢ 1 mo 7 npuBOAsTCSI OCHOBHBIE MOP(hOIOTMYecKre 0co-
6ennoctu komriiekca QRS nipu T'TDDK. Muorma usmenenus: 9KI nipu dop-
mupoBanuu I'TIDK orpann4ymBaoTCca munib M3MEHEHMAMY KOHEYHO YacTu
JKeTyJO4YKOBOI'O KOMIIJIEKCA B IIPABBIX TPYJHBIX OTBEJeHNAX, KaK ITOKa3aHO
Ha pucynkax 1 u 2. [flmarnoctuka I'TIDK na SKI Ttakoro poma MoxxeT OBbITH
JIO>)KHO OTPULIATE/IbHOIL.

Ha puc. 1 npencrasnena 9KI' ¢ HesnauntenbHbiMU M3MeHeHUsIMU STV 1.
Hukakux BonprakHbix npusHakoB I'TIDK Het. He BpIABIseTCA TpaBorpam-
Ma, HeT U3MeHeH U npeficepaHOro kKomnoHeHTa. DKI' MokeT OBITD paciieHe-
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Puc. 2. OKI ¢ sviparceHHbiMU NPUSHAKAMU NepezPy3KU NPasozo iHenyo0ouKa: 3Ha4umenvHvle

usmenenus ST-TV1-V3 y 6onvtoii 26 nem c JII' 2 OK.
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Ha KaK HOpMaJibHas1. EMHCTBEHHBIV TPU3HAK, KOTOPBI I MOT ObI KOCBEHHO
YKa3bIBaTb Ha IIeperpy3Ky IPaBbIX OT/e/N0OB cepala nsmeHenus ST-TV1.

Puc. 2 npepcraBinser SKI' ¢ BblpaKeHHbIMM IIpM3HAKaMU IePerpys-
KJ IIPAaBOrO JKeTyHouKa: 3HaunTenbHble u3MeHeHnua ST-TV1-V3. Huxkaknux
BO/bTaXXHBIX Npu3HaKoB ['TIVK HeT. He BbIABIACTCA NIpaBOrpaMma, HeT U3-
MEHEHU IIpefCcePAHOro KOMIOHeHTa. [Ipu3HaK, yKaspIBalomyil Ha 3aMHTe-
PECOBAHHOCTD IIPaBbIX OTAENOB cepala — usmeHenus ST-TV1-V3,

Haun6onpime cnoxxunoctu guarnoctuku [TIDK BosHukaroT mpu BapuanTe
IKI' tnmna rS BO Bcex NpeKOpAMANbHBIX OTBEJEHNAX. ITOT BapVAHT Pa3BU-
BaeTCA IIPU POTALUM Cepjlia BOKPYT IIPOJOABHOM OCU IO YaCOBOV CTPEJIKe
¥ 60IbIle XapaKTepeH /IS XPOHIYECKOTO IETOYHOTO CEePAIia, HO BO3MOXEH
Y TIPY TIEPBUYHOM JIETOYHOM cepjile (puc. 3).

Puc. 3 wnmoctpupyet rS-tun SKI' npu I'TIDK. VI3 Bo/mbTaXKHbIX IIpM3Ha-
koB ['TDK — rmy6okmit SV5. BeipaskeHHasi mpaBorpaMMa, M3MeHeHUsI Ipe]i-
CepIHOr0 KOMIOHEHTa — 1o Tniry P-pulmonale.

IBa cnepyromux Bapuanta IKI' (puc. 4, 5) xapakTepHBbI Ajis pa3BepHY-
tout kaptunbl [TDK npu dopmupoBanmm runeprpodun myti npmuroka, To
eCTb COOCTBEHHO runepTpoduu cBobomHo cTenku [DK.

Ha puc. 4 npencrasnen RV1-tun SKI' npu I'TDK. Beipakennas mnpaso-
IPaMMa, OTCYTCTBYIOT M3MEHEHNA IpPeNcepAHOr0o KOMIIOHeHTa. VI3 BOjb-
TaXHBIX Npu3HaKoB ['TIVK — Beicoxkuit RV1=22 MM, RaVR=7mM, rJIy60KMf/'1
SV5,6=10mm. BoipakeHHble n3MeHeHns ST-T mpeumyiecTBeHHO — B IIpa-
BBIX TPY/IHBIX OTBEJEHMNAX.

Ha puc. 5 gan RSV1-tun SKI' npu I'TDK. IIpaBorpamma, nsmeHeHus
npeacepaHOro KoMoneHTa 1o tuny P-pulmonale. Bonbraxkubie mpusHaku
['TDK: Beicokmit RV1=8 mm, RaVR=4,5 mm. Beipaxxenubie nsmenenus ST-T
IIPEVIMYLIECTBEHHO — B IIPaBbIX TPYIHBIX OTBEJECHNAX.

BapmanTs! >xenygoukoBoro komrtekca tuma RR mn6o RSR’ xapaktepHsl
JULsT HETIOJTHOYI VTV TIOTTHOY O/TOKaZIbI TpaBoi HOXXKM my4ka [mca. [Tpu BITH
BOMbTaXHBIN Kputepuit RV1 Bospactaer go 1,5 MB. Opnaxo tnm rSR’ gyacto
ObIBaeT M Ha HaYa/IbHBIX 9Tarmax popmupoBanus rurepTpodum 6a3amrbHbIX
ormenoB 1K u MJKII npu runeprpoduu nmytu orroka. Ha puc. 6 npep-
CTaB/leH IMEHHO TaKoil BapmaHT dbopmupoBanus runeprpodum: rSRV1-
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44 nem c JII' 3 OK.

29 nem c JII' 3 QK.
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Puc. 3. rS-mun SKI'n

Puc. 4. RV1-mun SKT npu I'lDK y 6onvHoti



Puc. 6. rSRV1-mun OKI npu I'TDK y 60onvnoii 42 nem c JII' 2 @K. Henonnas 610xada npasoii

HOMKU.
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Puc. 7. qRV1-V2 mun SKI npu I'IDK y 6onvroti 39 nem c JII' 3 QK.

4
1

Bl

il

Puc. 8. IIpumep usmenenuii IKI npu anesepusme npasoii 6emeu sie2ouroti apmepuu. Bapuanm

qRV1-V2 QSV4-V6. Tpenemarue npedcepouii.
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tun KT npu I'TDK. Henonnas 6nokaja mpasoit Hoxxku. [IpaBorpamma. V13-
MeHEHUsI TIpeficepAHOro KoMmnoHeHTa o tumy P-pulmonale. Bonbraxubre
npusHaku I'TDK: Beicoknit RV1=6.5 mMm, SV5=7mMm. QRS=110 mc. V3mene-
uus ST-T B orBemennsx V1-V2, aVE

Kommnekc qR mnnm QR B otBemenun V1 siBnsieTcst Hambomee Crenu-
b1uecKoit HaXOKOV MPY TUIIEPTPOPUM MIOKapHa IPABOTO XKeMyJOUKa.
[uneprpodust Muokap/a mpaBoro >KeayouKa pa3BuBaeTCs MapaieIbHO
¢ runieptTpodurert MeXX>KenyqouKoBoI meperoponku. Hapymenne mermosns-
pU3aLUM MEXIKeNYLOYKOBOJ MeperopojKy MOXKeT IPUBOAUTH K IIOSB-
neHunio B otBefiennn V1 3y6ma q. K o6bsscHenuio storo ¢gakra npuse-
KaIOTCA Pas3IM4YHble IIPUYMHBL: OTKJIOHEHNE II€PEropojOYHOr0 BeKTOpa
BJIEBO BMECTO HOPMAJIbHOTO OTK/IOHEHM) A BIIPABO, BIVAHNE M3MEHBIIIE-
IO CBO€ HOPMa/JIbHOE HaIlpaB/ieHMe BEeKTOpa CpefHell 4acTy AelOnApu-
3alMM JUIATMPOBAHHOIO IIPAaBOro MpefcepAns, BhIpaKeHHass pOTalMs
Cepjlia, KOTAa JIEBBIM JKeNyJOo4YyeK CMeIaeTCs II0J IO3ULIVI0 3JIEKTPoja
V1, u HauMHaeT perucTpUpOBATHCA IOTEHIMAJI I€BOT0 XKeNyA04Ka, 1 Ha-
KOHeI[, XapaKTepHasi Ji/IsI IPpaBoii ruriepTpodun HemoaHast 61okaa mpa-
BOJT HOXKKM TaKXXe MOXXeT OBITh MIPUYMHON perucTpannuu Komiiekca qR
unn QRvl.

Puc. 7 unmoctpupyer qRV1-V2 tun SKI mpu I'TDK. IIpaBorpamma. 13-
MeHEeHMsI TIpeJiCepIHOTO KOMIIOHeHTa 1o Tuny P-pulmonale. Bonbrakusie
npusHaky ['TIDK: Beicokmit RV1=6,5 MM, SV5=15mm. QRS=106 mc. Vsmene-
uus ST-T B orBegenmusx V1-V4, 11, III, aVE. Ocob6ennoctbio OKI' B mannoMm
npuMepe siB/sieTCs Hapyuienne nmuany RV3. Ilo-Bupnmomy, o6bsicHeHUEM
9TOro hakTa MOXKET OBITh 3HAYMTETbHAS POTALVIS CEPALIA M3-3a YBETNYEHUS
MacChl MIPABOTO >KENMYAOYKa ¥ KO/UTAOMPOBAHMUSI JIEBOTO KETYLOYKa, KO/
TOTEHIMA/IBI ITPABOTO JKETYOYKa HAYMHAIOT IpeobIafiaTh HaJ HMOTEHIM-
aJlaMI JIEBOTO JKeNyJI04YKa, YTO NPUBOANUT K 3HAUUTETBHOMY YMEHbBIIEHUIO
ammnTygael RV3-V6 n yBennmyennto aMmmmrynb SV4-V6.

[Ipumep Ha puc. 8 JeMOHCTpUPYeT ellle 60ee BBIpaKeHHOE MTpeobHa-
llaHye IIPAaBOTo Xenylouka Haf 1eBbIM. Bapnant qRV1-V2, QSV4-Ve6. Tpe-
nertaHue npepcepanit. IloTeHmanpl 1€eBOro >XenyflodyKa MPaKTUYeCKN He
PETUCTPUPYIOTCAL.
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Tpagunuonnas snexrpoxkapmuorpadus (IKI-12) mo cux mop ocraercs
OJHVM V3 OCHOBHBIX METOJIOB 00C/IefloBaHMsI OONMbHBIX Kap/IMOTOTMIECKOTO
npodua. OpHako Hu3Kast 9yBCTBUTeNbHOCTD IKI-12 B viarHOCTIKE YBe-
YeHMA IIPaBbIX OTHAENOB CepALla 3aCTAB/IAET UCKATh IIyTU YCOBEPIIEHCTBOBA-
HVISI 97IeKTPOKapAnorpadgmieckoro uccnegopanys. OnpefeneHHbIe YCIIEXN B
muarHoctuke I'TIDK cBssaHbl ¢ pa3BuTHeM MeTona BeKTOpKapamorpadmm u
OpTOrOHA/NbHOM cuctemoit oTBefieHnit (X, Y, Z) ¢ nepecyeTom faHHbIX IKI-

12 B cuctemy pumonbHo snekTpokapanoTonorpadum (I9KAPTO) n BKT.
1.6. PekomeHpyeMbIil IPOTOKON 3aK/IHOYECHM

DNeKTpoKapArorpaMma Jo/DKHa ObITh HaKjleeHa Ha O/TaHK YYPeKJeHS.
Ha ttynpHOV cTpaHuUIle TOMDKHBI COJIePXKAThCsI CBefleHNsI 00 YIpeXXTeHU,
Ije IPOBENEeHO MCCIefoBanNe, faTa u BpeMs perucrpamyy IKI, manHble o
nanuenTe ¢ ykazanmem @.J.0., Bospacra, nmona, Beca 1 pocTa, a TaKXe K/IN-
HIYECKOTO (BO3MOXXHO TIpefBapuTebHOro0) Anar€osa, @.J1.0. Bpaya, npo-
BomuBIiero ananus IKI.

Packrnerika 371eKTpOKapAMOTpaMMBbl ABJIAETCA OYEHb Ba)XHBIM MOMEHTOM
odbopmnenns nporokona. Dparmentsl IKI' TOMKHBI OBITH PACTIONOXKEHBI B
CIIe[YIOIeM IOPsAgKe: CTAaHAAPTHBIE OTBELEHNA OT KOHEYHOCTEN, CheMKa Ha
BHoxe (o6s3arenbHO B Il oTBeieHNN), yCUIEHHBIE OTBEIeHNS OT KOHEYHO-
CTell, IpygHble OTBefeHNA oT V1 mo V6. Kak npasuio, JarTcs pacdyeTHbIe
napaMmeTpbl OKI, BKIrovaromue nsmepenne narepsanos IKI, u onucanme
3yOII0B C IMAaTONOTMYEeCKVIMU OTKJIOHEHUSIMM, 37IeCh K€ MPUBORATCSA (TIpu
VX HaJIM4YUK) TIOTOXKUTeNbHbIe BonbTaKHble kKputepuu ['TIII u I'TDK, onn-
CBIBAIOTCA MI3MEHEHMI KOHEYHOJ 4acT! >KeNTYJOYKOBOro Komiuiekca. Cpe-
JIaHHOE OIMCaHMe T03BOJIsIeT CPOPMYIMPOBATh BPAdy /IeKTPOKAPAMOTrpa-
dbudeckoe CMHAPOMaTbHOE 3aKTIOYeHMe. B 3akmoueHn, COOTBETCTBEHHO,
YKa3bIBAIOTCSA OCHOBHOV PUTM CepAlla, HapyLIeHUsA PUTMA, HallpaB/ieHMe
9JIEKTPUYECKOI OCY CePALIA, ITO3ULIVIS CeplLia, POTALVA CepALa, HAPyLIeH s
CUHOATPUAIbHOM, ATPMOBEHTPUKY/IAPHON U BHY TPVDKETYLOYKOBOM IPOBO-
MUMOCTY, TPV HAJIMYNM TTPU3HAKOB TUIIEPTPOQUY MPABBIX OTHENIOB Cep/Ia
KOHCTAaTUPYIOTCS 3TV I3MEHEHNA.
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Mo>xHO peKOMeH[I0BaTh Criepyrole (GOPMYIMPOBKY 3MEKTPOKAPANO-
rpaduuecKyX 3aK/II0YeHNI P JVAarHOCTUKe TUITepTpodun:

«V/I3MeHeHNA TpefcepJHOrO0 KOMIIOHEHTA C IPU3HAKAMM YBE/INYEHNA
paBoro npepcepaud. IIpusHaky M3MeHeHMA MMOKapfa BCIeACTBUE IM-
nepTpodum MpaBoOro Xeayfouka» (IIpy COYeTaHUY BOTBTAXXHBIX KPUTEPU-
€B C M3MeHEeHVAMN (as3pl pernonsapusanyin), mbo «BorbTaxxHble KpUTepnn
['TIK» (mpu otcyTtctBum nsmenennit ST-T). OKI-metop He mo3BONIsIET TOU-
HO OIIpeJIeNINTD CTeNleHb TUIIePTPOQUN IIPABOTO XKeMYH0YKa, I09TOMY B 3a-
K/TIOYeHNY He CTOUT OLIEHMBATh BBIPKEHHOCTD TUIIepTPOdUM, OHAKO TP
OO/bIINX 3HAYEHNUSX BOJBTAKHBIX KpUTEpUEB MOXKHO BBICKA3aTbCs 00 MX
Be/M4mHe: « BoipakenHble BonbTaxHble Kputepun ['TIVK». He ciepyer onpe-
JIe/ATh TUII eperpy3ku Muokappa IDK, Tak Kak Jarie Bcero y 601bHBIX Jie-
TOYHOJN TUIIEPTEH3MEN VIMEeeTCs MOBbIIIEHHOE COIPOTUBIIEHNE TOKY KPOBU
B cucrony, Ha DKI' mpym 3TOM MOTyT OBITH, @ MOTYT U He OBITH MI3MEHEHVISI
penonsipusanuu. Ha oHe BBIABIsSIEMBIX IPU3HAKOB rMIepTPOGUN IPaBo-
IO JKEeIy[JOYKa MOTYT BOSHUKHYTb IIOJO3PEHMA HA HA/IMYVE MIIEMUYECKIX
M3MeHeHM1 Muokapaa. OtpuniatenbHble 3yonsl T mubo cHykenue ST moryT
ObITb OOHAPY>KEHBI B IIPABBIX IPYJHBIX OTBEJICHNAX, C YBEIMYEHHBIM BOJIb-
TaxoM QRS. B cBoeM 3aknroueHnn Bpay fO/KeH, IPeX/ie BCero, OTMETUTD,
YTO IIPY Ha/IMYMY COOTBETCTBYIOIIMX KIMHNYECKNX JAHHBIX HeIb3s MCKIIIO-

YUTDb CMHAPpOMaA HAIIPpAKEHNA MMOKapa IIpaBOro KeIyno4Ka.
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InaBsall

Vicnonp3oBaHye KOMITIEKCHOTO AHA/IN3a OPTOTOHA/IbHBIX OTBENEHII
9NMEeKTPOKAPAUOTPAMMBI B JUATHOCTHUKE THIEPTPOPUU NPABOToO

JKeTygo4YKa y 60TbHBIX TeTOYHOI TUNepTeH3Melt

2.1. Iloka3aHuA K NPUMEHEHUIO MeTOAA

[TokaszaHueM [ist IPUMEHEHNST KOMITIEKCHOTO aHa/M3a OPTOTOHATbHBIX
otBenennit IKI ¢ 11e/1bl0 AMAarHOCTUKY TUTIEPTPOdUM TPABOTO >KEMyTOUYKa
MOXKeT OBITb HOpMajibHasE WM MajloM3MeHeHHasl 3JeKTPOKapamorpaMmma
B 12 oTBefieHUsIX Y OOBHOTO C TOJO3PeHMEM Ha JIETOYHYIO TUIIEPTEH3NIO
(JIT'). KoMIimekcHBIN aHanM3 OpTOrOHaIbHBIX 0TBefleHnit IKI' Takke MoxkeT
OBITb MCIIOJIb30BaH IS NVMHAMMWYECKOro HAOMOneHusa 3a OOJIbHBIMU C TU-
nepTpodueil IPaBoOro >KeyI0vKa B IPOIiecce TeYeHNs].

Mertop He MMeeT abCOMIOTHBIX TPOTUBOMOKa3aHmuit. OTpaHMYeHNEM TP -
MeHEHUsI KOMMYECTBEHHBIX KPUTEPUEB TUTIEPTPOdUM TPABOTO >KETyTOUKa
(xax u mpu aHanmmse IKI B 12 0TBeleHMSIX) MOTYT CITY>)KUTh BHYTPYUKETY-
JTOYKOBBIe O/TOKa/IbI, 0COOEHHO 6I0Ka 1A TIEBOI HOXKKY ITy4uKa [ca, cuHapom
IpeaBO30YKIEHUST JKETyTOYKOB ¥ 3NMeKTPOKAPAUOCTUMYISLIVS JKeTyJoy-
KOB B TIOCTOSIHHOM peXXuMe. [[MarHocTndeckasi TOYHOCTb KPUTEPUEB MOXKET

CHVDKaTbcA npu JII' BcnecTBe TAaTONOTUY JIEBBIX OTAENIOB CEPALA.
2.2. MaTepuanbHO-TEXHIIYECKOE O0ecneyeHne MeTOA

Mertop peannsoBaH Ha mpubopax:

e  KapAMOAHAIM3ATOpP MAEBATMKAHAJIbHBIN KOMIIBIOTEPU3VPOBAHHBIN
9K9II-01-«KAP[l». Hopmarusnbiii fokymenT TY 9441-002-17635079-2003.
Opranmsarnus-paspabotunk — OO0 «MepuuyHckue Kommnbiotepubie Cu-
cTteMbl», MockBa, I. 3eneHorpag, OKIIO 17635079. Ilpegnpuarue-npouns-
Boputenb — OO0 «Memununckue KomnbpootepHble Cuctembl», MockBsa, T.
3enenorpaz, OKIIO 17635079;
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o Kappmnoanammsarop xommbioTepusnposaHubiilt «EASY Ecg» (mpo-
usBoactBa pupmbel ATES MEDICA Device, Mtanus), perncrpaumoHHOe
ypoctoBepeHre M3P® Ne98/1722, nmoctaBmmuk OOO «ATEC MEJMKA
codr.

2.3. Onucanne Mmeroga
Cucmemvt omeedeHuil

e Rgf;}
.h

e @ AN Y (®)
Ci & & & F Yy
C4 a3 @

C4

A Ro N
Bun cniepenn Buna czapu
R =160 KOMm
a o E

Puc. 2.1. Pacnonoxcenue anekmpooos (a, 6) u anekmpuueckas cxema (8) KoppuuposanHoii

cucmemot omeedeHuti MaxPu - -Ilapyreao.

Cucrema otBegenmnit Mak®u-Ilapynrao (puc. 2.1). DmeKTponbl
C4, C5 n C6 HaxOAATCA B BEPUINHAX PABHOCTOPOHHEIO TPEYTrONbHUKA,
OJlHA M3 KOTOPBIX HAIlpaBJIeHA K TO/NOBE, [IBe Apyrue — K Horam. llentp
TpeyrojabHMKa HaXOAUTCA B CpelHeNl TPAHCBEPCATbHOM MIOCKOCTH Ha
YPOBHE IATOTO MeXpebepbs y Kpasg TPYAMHBI U CMellleH B/IeBO Ha 2 CM
OT JIEBOTO Kpas IPYAMHDI, 37IEKTPOJbI YaJeHbl HA 6 CM OT IJeHTpa Tpe-
yrolbHMKa. JneKTpox F pacmonaraeTcda Ha CIMHe HAIIPOTUB IjeHTpa
YKa3aHHOTO TPeyTroabHUKa; 3meKTpoabl Cl, C2 u C3 - Bo dpoHTaNbHO
IVIOCKOCTH, IlepeceKaroleil IepegHe3ajHuil fuaMeTp IPYSHON KIeTKI
B TPaHCBEPCANIbHOI MIOCKOCTU Ha paccTosiHuM 1/3 aToro fuamerpa ot
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nepefHell MOBEPXHOCTHU TIpyAHON KieTku (amexkTpon Cl — Ha mpaBoMm
00Ky, Ha YpOBHe Cpe/iHell TPaHCBePCaTbHO MIOCKOCTH; 97eKTpoabl C2
u C3 - Ha 1eBOM OOKY, OHM CMellleHbl Ha 5,5 CM BBepX U BHU3, COOTBET-
CTBEHHO, OTHOCUTEJIBHO CpefiHell TpaHCBepCaNIbHOM IIOCKOCTH). s
JI0JieNl C MaJIbIM POCTOM M JleTeMl CTOPOHBI TPEYrOJbHMKA MEpPeSHUX
9/IEKTPOJOB, a TAK)XKe pacCTOAHME MEX/Y JIeBbIMU 3JIEKTPOLAMIU COOT-
BETCTBEHHO YMEHbINAIT. JNeKTpoabl L u R pacnonararoTca Ha mee u
JIeBOJI HOT€ COOTBETCTBEHHO.

CunresupoBannas Bektopkappuorpadpua (BKI). B wmacrosmee
BpeMs MMeeTCs BO3MOXHOCTb MaTeMaTH4eCKUM nyTeM mnonydarb BKT
u3 uudposoit 12-kananpuoit IKI. Cunresuposannas BKI moxer ana-
AU3NPOBATHCA C IIOMOIIBIO Te€X XK€ [JUATHOCTUYECKUX A/JITOPUTMOB,
410 1 BKI, nmony4enHas ¢ ucnonb3oBanueM KOPPUTMPOBAHHBIX OPTO-
TOHA/TbHBIX OTBefeHMI. Pasuble coco6nr mepecyeta BKI m3 IKI-12
Havany npepnaratbcsa ¢ 1980-x romos. [JlaHHaAss MeTOJMKA IIO3BOAET
BBIYMC/IATD CJIOXKHBIe NPOCTPAHCTBEHHbIe mapameTpbl curHana IKI,
VICIIONb30BaTh YAOOHBIE CIOCOOBI BU3yanM3aluM ¥ ajJrOPUTMBL JiMa-
rHOCTUKM, pa3dpaborannbie g BKI. [Ipm aTom HeT HeoOXOOMMOCTHU
B II€PECTAHOBKE 3JIEKTPOJIOB, YTO CHMIKAET 3aTpaThl TPYAA I BPEMEHN.
Ilnsa monydenusa cuntesuposannoit BKI' u3 12 orsegennit OKI Hanbo-
Jiee 4acTO MPUMEHSIT oOpaTHylo MaTpuny Jlayapa, a Takke MaTpuUIy
Kopca (Tabnuua 2.1).

Tabnuya 2.1. Koagppuyuermor 06pamuoti mampuypt [layspa u mampuuol
Kopca ons nepecuema cuernanos opmozonanvhvix omeederuii IKI' uz cuera-
n06 IKI 6 12 omeedeHusax

O6parnas marpuria [layspa Matpuna Kopca
X Y Z X Y Z
0,16 -0,23 0,02 0,38 -0,07 0,11
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II -0,01 0,89 0,02 II -0,07 0,93 -0,23

V1 -0,17 0,06 -0,23 V1 -0,13 0,06 -0,43

V2 -0,07 -0,02 -0,31 V2 0,05 -0,02 -0,06

V3 0,12 -0,11 -0,25 V3 -0,01 -0,05 -0,14

V4 0,23 -0,02 -0,06 V4 0,14 0,06 -0,20

V5 0,24 0,04 0,06 V5 0,06 -0,17 -0,11

Vo6 0,19 0,05 0,11 Vo6 0,54 0,13 0,31

B nacrosiee BpeMs noctpoenue «cuHTe3npoBanHoit BKI» peannsosa-
HO B cucteMe EASY ECG Rest.

Cnoco6vt susyanuzauuy cuzHano06 0pmooHAILHOL IEKMPOKAPOUOZPAMMDL

B nacrosiiee BpeMs CUTHaIbl OPTOrOHAJIbHBIX OTBEJEeHMUII MOXXHO M30-
OpakaTb HECKOTBKMMH CIIOCOOaMI: B BUJie CKaISPHBIX KpUBBIX X, Y, Z; B
BIiJle BEKTOPHBIX TIeTe/Tb; B BU/E KapT (J9KapTOTPaMM).

CormacHo peKoMeHJAUUAM AMEPUKAHCKOM acCoLaly KapAnoaoroB
MOJIIPHOCTD OTBefieHnit X, Y, Z MO/mKHA OBITh CIeYIOIIEN: TOTO>KUTEeTbHBII
IIOJIFOC OTBeMleHMsA X PACIOJIAraeTCs C/IeBa; OTBEeeHUA Y — CHU3Y U OTBeE-
nenus Z — c3agn. OgHako jyisi 60omee ymoOHOTO 3pUTETBHOTO BOCHPUSITHUS
TIPEJICTABIISIETCS 1[€IeCOOOPA3HBIM M3MEHUTh TONMSIPHOCTh OTBefeHUs Z:
IIOJIO>KVITE/IbHBIV IIOTIOC CIIEPe, OTPULATE/IbHBIN — C3A/ML.

Bekropkapanorpadudeckue reTim (BeKTOpKapMorpaMMBbl) M300payKaroT B
TpeX B3aVMHO ITePIIeHAVKY/ISIPHBIX (OPTOrOHA/IBHBIX) INIOCKOCTSIX: (POHTAIID-
HOJ1, CaTUTTA/IbHON ¥ TOPU30HTaMbHON. DpOHTaNbHAS ITIOCKOCTb 0Opa3oBaHa
ocamu X 1 Y; caruTTanbHast — ocsiMU Y U Z; TOPU30OHTaNbHAs — 0CsIMU X U Z.
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[unonbHas anektpokapamotonorpadus (coxpamenno — [JOKAPTO)
H03BOJIsIET M300pa3uThb curHanbl oproroHanbHoi KI' B Buje kapT (maKap-
Torpamm). [lakapTorpaMmbl IOKa3bIBAIOT, KAK OCHOBHBIE 3/IeKTPOdU3NOIIO-
TMYeCKVe COCTOSIHUSI CTEHKU Cepplia MpoennpynTcs Ha chepy oToOpake-
HVISI, OKPY)KAIOIYIO CepATie.

[Tepen HayasioM mpolfecca Jeronsipu3auy Bce TOYKM cepbl 0ToOpake-
HUSI HAXOJATCS B COCTOstHUM 1T0KOos1. C HawamoM Komiuiekca QRS Ha cdepe
O0TOOpaXKeHUsI TIOSIBISIETCST 0O/IaCTh aKTUBALIVIYM, KOTOPasi M300paXkaeTcs B
BIjle mucka. [lonmoxkeHme u paguyc 9TOro AycKa B K&K/JbIii MOMEHT BpeMeHU
OTIpefe/ISIIOTCST HAIlPaBJIeHNEM U BEIMYMHOV COOTBETCTBYIOLETO MOMEHT-
HOTO BEKTOPa CepALia.

[To Mepe TOro Kak 00/IacTh aKTMBALVMY M3MEHsIET CBOE IOIOXKeHNMe, Ha
cdepe TMOSABNAETCS IMOMHOCTHIO BO3OYXKJIeHHas (merossspu3oBaHHas) 00-
JIaCTh. DTO KaK ObI C/IefI, KOTOPBIN OCTaB/sIeT Ha chepe 0671acTh aKTUBALIUY
TI0C/Ie CBOETO YXOa.

Il1st mocTpoenus aaKaprorpaMm cepy 0TOOpakeHUsT MPOEIMPYIOT Ha
IUVIOCKOCTB C MCITO/Tb30BaHVEM M30apeasbHOI ITPOEKII OBAIbHON (POPMBI.
[Tpu aTOM /IO YIaCTKOB COXPAHSIOTCS HEMCKAKeHHBIMY, HO BO3HMKA-
IOT YIJIOBBIE MICKXXEHNST: 00/1aCTV aKTUBALIMK U JIETIOISIPU3ALINN BBITTISAISAT
He KaK JVICKY, @ KaK Y9aCTK/ BBITIHYTON (POPMBIL.

[Tpu pasBepTKe Ha IIIOCKOCTDb Chepa OTOOpaKeHUS pa3pe3aeTcs Mo Me-
puaKany, oOpaileHHOMY K IpaBoOMy 60Ky McnbITyeMoro. CpeHsisi BepTu-
KaJIbHasl TVHYUSI KaPThl COOTBETCTBYET MEPUINAHY, 0OPAIIeHHOMY K JIEBOMY
6oky ucnbityemoro. Ilepegnee monymapue chepbl OKa3blBaeTCs ClIeBa OT
CpefHell TMHUY, 3a/IHee MOMTyIIapyue — CIIpaBa.

Ha momenmmoix daxapmozpammax IOKa3aHO, KaK paclonaraoTcs obma-
CTY TIOKOSI, aKTMBAIUY U JICTIONSIPU3AINY B JAHHBIII MOMEHT BPEMEHI.

Ty >xe nudopmaruio 601ee KOMITAKTHO M300PAXKAIOT B BUJIE CYMMAPHDLIX
dakapmoezpamm. KapTa npuxoda akmueayuu TOKa3blBaeT, B KaKOe BpeMs
(ot mHavyanma komiuiekca QRS) o6/macTh aKTMBAIMM ITOABUIACh B COOTBET-
cTByIoIeM MecTe ceprl. Ha kapTe yxoda akmueayuu ykasbBaeTCsl BpeMst
MICUe3HOBEHMsI 006/1aCTV aKTUBAIMU B TaHHON 4acTu cdepbl. Ha kapre onu-
MenbHOCMU aKmueayuy ITIOKa3aHo BpeMsl, B TedeHNe KOTOPOro 00/1acTh ak-

30



TUBALVY IIPOELMPOBAJIACh HA OJHO U TO XK€ MECTO.

Kapra yckopenus penonspusayuu xapaktepusyet Bech nepuoj QRST B
neoM. Ha Hell moKa3aHbI IBa IIO/II0CA, MEXXY KOTOPBIMU CYIIECTBYET pas3-
HOCTDb B JI/INTE/IbHOCTAX IIPOLiecca penonIsApu3aluy, U IIPUBeJleHa BeIN4YiHa
9TOJ pa3HOCTU B MWUIMCEKYH/IaX. YeM O0Oblile 3HAUYeHNE YCKOPEHUs Perio-
JISIpU3ALMU B JAHHOI 00/1acTH, TeM IIPOLIeCC PEMOosApU3anyy B 3TON 06ma-
CTV MMOKap/ia KOpo4e, 4YeM B IIPOTVBOIIOIOXKHOIA.

Ha puc. 2.2 npencrasnenbl oproroHanbHble IKI, BeKTOpKapanOorpaMmbI

" I3KapTOTpaMMbI B HOpME.

Mpoekyun BKI OpToroHansHas
® nc r ISk
I X
. o O H/ .
Y
1 peneHne = 1 MB -
[skapTorpammbl XenyA0oUKoB 7

AnuTensHOCTb aKTMBALUMK YcKopeHWe penonapusanmm

i,

1HE

-
-

hat
e

S
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50 mmic

Puc. 2.2. Opmoeonanvrvie IKI, sekmopkapouozpammol u 0dxapmozpammol 6 Hopme. D —
gpoumanvras nnockocmo; I11IC - npasas cazummanvhas naockocmo; I' — copuzonmanvHas

nnockocmo; X, Y, Z — omeedenust opmozonanvioil OKI'
U3smenenus opmozonanvoii snexmpoxapouozpammot npu I'IDDK

Vamenenuss BKI npu runeprpodun npasoro xenymouka (I'TDK) mo-
BOJIBHO pa3HooOpasHbl. O6bryHO xapaktep uameHenuit BKI mpu I['TDXK 3a-
BUICUT OT CTETICHU TsDKECTV TUIIePTPOUIL.

Nsmenenna BKI npu I'TIDK MoXxXHO moppasgennts Ha TpU OCHOBHBIX
tumna: npu Tumnax A n B metia QRS cmemena Brepep, a mpu tumne C — Hasag,

Tun A nsmenenuit BKI mpu I'TDK (puc. 2.3) mabmomaercs npu Hanbomnee
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TsDKesmoM nopaxenun ceppua. [Ipu atom tnne BKI nmetna QRS cmemntaerca
BIIepe[] ¥ BIPaBO (B CTOPOHY CBOOOIHOI CTEHKM IIPABOTO >KeTYI0UKa), U ee
6o0sbIIIast 4acTh HAXOIUTCS B IIepeJlHEM IIPAaBOM HIDKHeM okTaHTe. [1o dop-
Me rreist QRS wacto 6piBaeT mmpoxoit. MakcumanbHbill BeKTop QRS 00bI4-
HO HampasjieH Bllepeq U Bpaso. IIpogomxnurenpHocTh et QRS moxer

OBITh HECKOTBKO yBeTMYeHa.

| MB 1 MB | nB

™Y
,1
Y

s

Puc. 2.3. BKT 6onvHoti ¢ svipaxcerHoti eunepmpogueti npasoeo scenyoouxa (mun A). Ilemnu B

QRS u T 80 gppormanvHoii, npasoil cazummanvHoll U 20pU30HMANLHOLL NAOCKOCAX.

| MB 1 MB 1 MB

o |
~Y
2

Puc. 2.4. BKI 6onvHoii ¢ eunepmpodpueti npasozo icenyoouxa. Ilemnu B QRS u T 6o

PpormanvHoil, npasoti cazummanvHol U 20pU30HMANLHOU NIIOCKOCMAX.
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B ropusonTtanbHoi ockoctu Koudurypauys metm QRS moxxet 6bITh
BapmabenbHOM. OFHAKO XapaKTePHBIMU YePTaMU SIBJISIIOTCS PaCIONIOXKeHNe
6onbiert yactu et QRS criepeny u cripaBa 1 3amnch METIN IO YaCOBOIA
ctpenke. MakcumanbHbill BeKTop QRS Hanpasnen Bnepen. AMIUINTY/A BeK-
TOPOB, HallpaB/IEHHBIX BJI€BO, yMeHblleHA. [Tpn MeHnee Boipaxkennon I'TIDK
netnst QRS B ropr3oHTaNIbHON ITIOCKOCTY MOXKET 3aIMCBIBAThCS B popMe
BOCbMepKU (puc. 2.4).

B nmpaBoii carntranbHoM mnockoctu netist QRS cMmeniena Bnepen 1 BHUS,
3aIJICBIBAETCA II0 4acOBOI cTpenKe. [lonokeHnne HayanbHBIX BEKTOPOB Ba-
puabenbHO. KoHeuHble BeKTOpBI HalpapieHbl BBepxX. VIHorma metnss QRS
MOYKeT UMeTb (OPMY BOCBMEPKIL.

Bo ¢poHTanbHOIl mmockocTu ocHOBHast 4acTh memmm QRS pacronmara-
eTCs B HVDKHUX KBaJipaHTaX. KOHeYHble BEKTOPHI MOTYT ObITh HAIIPaBJICHbI
BBepX. B ommmume ot HOpMBI nteTna QRS mmpokasa. AMImMTyna BEKTOPOB,
HaIIpaBJICHHbIX BJIeBO, YMEHDbIIIEHA, a HAIIPaB/IeHHBIX BIIPABO — YBE/INYEHA.
[leTns1 3anMcbIBaeTCA IO YaCOBOV CTPEJIKE.

Xapaxrepnoit dyeproit Bektopa ST npu I'TDK sBnsgeTcs ero HampasiieH-
HOCTb Ha3af 1 BfeBo. [Ipu aTOM OH MOXXeT ObITh HalpaBJieH BBepX W/IM BHUS3.
Ammntypa Bektopa ST 06br9H0 yBenmanBaeTcs Tonbko rpy I'TDK tuma A.

[Tetna T npu I'TDK tnma A He6Gonbimasa mo ammautyge. [lo xondury-

paryy oHa MOXKeT OBITh KaK HIMPOKOJ, TaK U Y3K0il. XapaKTepHO! 4epTOi

1 uB 1 uB 1 mB

ok

", -

Puc. 2.5. BKT 6onvHoii ¢ eunepmpogpueti npasozo semnyoouka (mun B). Ilemnu B QRS u T 60

ppoHmanvHoil, Npasoil cazummanvHoll U 20pU30HMANbHOL NIIOCKOCTAX.
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ABJISIETCS €€ HAIPABJIEHHOCTb HAa33aJl, BJIEBO M BHU3 — IPOTUBOIIOTIOXHO
KoHewHOV yacTu et QRS. B ropmsonTanbHOI U GpOHTANTBHON TITIOCKO-
CTsAX neTisA T 3anmcpiBaeTCs IO YaCOBOV CTPeJIKe, B IIPaBOl CaruTTaabHOM
— IIPOTUB 4acoBOI1 cTpenku. Kak 1 B HOpMe, HayanibHasA 4acTh netin T 3a-
IVCBIBAETCSI MeJI/ICHHee, @ KOHeYHasl — ObICTpee.

[Tpu I'TDK tnma B (puc. 2.5), kak u npu I'TDK tuma A, netna QRS cme-
IleHa BIIepell, OJHAKO B TOPM3OHTATbHON IIJIOCKOCTM OHA 3aMMChIBAETCS
IIPOTUB 4YaCOBOI CTpenku. B mpaBoit carmtranbHoi mnockoctu npu I'TIDK
tuna B e QRS nanpasiieHa Briepeq ¥ BHU3, 3alIMChIBAETCA II0 YACOBOI
ctpenke. Bo dpontanphoii mnockoctu netist QRS oTHOCKTENBHO y3Kas, 3a-
IIVICBIBAETC I10 YaCOBOM CTPEJIKE.

[Tpu I'TDK tnna B amnnuryzna Bekropa ST ocTaeTcs B npefiesiax HOPMBI.
OH HampaBjieH Hasaj, BIipaBo u BBepX. Ilensa T mana nmo ammnType, mm-
POKOI1, IOYTH OKPYI/ION (pOpMBI, HallpaBjIeHa BIeBO U BHU3. VIHOT/a pacno-
nokeHye et/ T Mo>keT ObITh HOPMaIbHBIM, HO M3MEHsIeTCSI HallpaBJleHNe
€e 3aIlVICU: II0 YACOBOI CTPeIKe — B TOPU3OHTA/IBHON IVIOCKOCTY M IIPOTYUB

4acOBOI CTPEJIKM — B IIPABOI CaruTTA/IbHOM.

I MB I MB ", 1 MB
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Puc. 2.6. BKT 6onvHoii c eunepmpogpueti npasozo scenyoouxa (mun C). Ilemnu B QRS u T 80

ppoHmanvHoil, npaesoti cazummanrvHoli U 20pU3OHMANLHON NIOCKOCTAX.

XapakrepHou yepron I'TDK tnna C asnsaercsa cmewmenne netnn QRS Ha-
3ap (puc. 2.6). 9rot tum ['TDK HabnromaeTcs B TeX Cayvasix, KOrga Hapylie-
HVA TeMOJVIHAMUKIU ellle He O4eHb 3HauuTe/lIbHbl. OH MOXET BCTpe4aTbCsA
IIPU JIETOYHOM Cepfille, MUTPAIbHOM CTeHO3e, JedeKTe MeXITpesicepHOii
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IIEPErOPOAKY, He COIPOBOXKAAMIINXCA BBICOKOM JIETOYHOM TUIIEPTEH3M-
ell, IIpy CTeHO3¢€ JIETOYHOM apTepun erkoii crerenu. Vismenenna BKI nipn
['TIDK tnma C 06BbI9HO CBSA3BIBAIOT C IUIEPTPOdei BBIXOJHOTO TPAKTa Ipa-
BOTO XKEJIY[OYKa.

ITpn I'TDK tumna C netna QRS cmemena Hasaj m BrnpaBo. AMIIUTyAa
MaKCHMa/IbHOTO BeKTOpa 0OBIYHO OCTAaeTCsI HOpManbHOI. Ero XapakTepHOit
4epTON ABJIAETCS HAIPABIEHHOCTh Ha3a[ U BIpaBo. [Ipu 3TOM OH MOXeT
OBITh HaIIpaB/IeH KaK BHU3, TaK U BBEPX.

B ropusonTtanpHOll minockoctu 6omee 20 % mmomamu metau QRS
pacronaraeTcss B IIpaBOM 3ajiHeM KBajpaHTe. IleTna sammceiBaeTcsa
IPOTHUB YaCOBOW CTPETKU MIV MOXeET MMeTb GopMy BoCbMepKu. Mak-
CUMAa/IbHBIN BEKTOp HAaIlpaBjIeH Ha3aJ ¥ BIPaBO. B mpaBoit carurTans-
HOI IUTocKoCTH IeTnA QRS Hampasnena BHu3 u Hasap. Ilomoxenme
HavyaJIbHBIX BEKTOPOB U HalpaBjieHNe 3alUCY MeTIu BapuabenbHbl. Bo
dbporTanbHOM nockocTy netnss QRS HanpaBneHa BHU3, 3aIMCBIBAETCS
10 4acoBOI cTpenke. HayanpHble BEKTOPHI OOBIYHO HAIIPAB/IEHBI BJIEBO
U BBEPX, @ KOHEYHbIe — BIIpaB0. AMIZINTY/a BEeKTOPOB, HAallpaB/IeHHbIX
BJI€BO, YMEHbIIEHA.

Xapaxrepuctuku Bexkropa ST u nemm T npu I'TIDK tuna C yacTo ocra-
I0TCS B IIpefieniax HOpMbl. OJHAKO MOTYT HAOMIOAThCS Te Ke M3MeHeHUS,
Kak u nmpu tumnax B u C.

OcHoBHble fuarHocTHYecKye Kkputepun I'TDK:

1) 60mee 70 % mwrormaan et QRS B TOpm30oHTATBHON TIOCKOCTY pac-
II0JIaraeTCs B MIepeJHNX M IIPAaBbIX KBaJpaHTaX;

2) 60nee 20 % mwromaan et QRS B Topm3oHTaIBHON TVIOCKOCTY pac-
I10/IaTA€TCA B IIPABOM 3aJjHEM KBaJIpaHTe;

3) 60nee 20 % mwromaay netnu QRS Bo GbpoHTATBHOI IIIOCKOCTH PacIIo-
JlaraeTcsA B IPaBOM HVDKHEM KBaJIpaHTe.

IIpn ananmuse g3KapTOrpaMM Ha KapTe MIMTEIbHOCTM AKTUBALN I10
Mepe passutusa ['IIDK cHavana HaumHaeT yBenmuyBaTbCA IIOLIAb W [N -
TeJIPHOCTh aKTUBAI[MK B MPABbIX 3aTHUX 4acTsAX chepwl (puc. 2.76). [Ipu
yMepeHHO BblpakeHHOU ['TIDK mMakcumanpHas 06macTh akTMBAIMM CMe-

oraeTCA BIIpaBO U Ha3al, IIOABIAIOTCA obmacTu ¢ JINTECIIbHOCTBIO aKTU-
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Baruu 6ombiie 40 mc (puc. 2.7B). ITpu Tsxenoit ITIDK o6macth akTuBatym
IPOEIUPYETCS MPEUMYIIECTBEHHO Ha MPaBble YaCcTU Cephl, UINTETBHOCTD
aKTMBAIMM pe3Ko yBenudeHa (puc. 2.71). «Bektop yckopenus penonspusa-
UV» CHavYajIa IepeMelaeTcs cuepeny Hazap (puc. 2.7b); moTom mpuHUMaeT
rOpM30HTanbHOe pacrnonoxenue (puc. 2.7B). ITpu tsoxenoit I'TDK «BekTop
YCKOPEHMsI PeTosIpu3ainy» 10 CPAaBHEHUIO ¢ HOPMOII IIOTHOCTBIO TIepeo-
PUEHTUPYETCS B IPOCTPAHCTBE ¥ YMEHbIIAeTCs 0 aMIunTyge (puc. 2.7T).

JmiTemHOCTE YcekopeHite
AKTIHBALIIT PeTIOIIPIT3ALIII

Hopwma

Pesmpyamenag JII
CJIJIA 35 v pT €T
II3P IIK 2.8 cMm
TIIC ITK 0.6 eMm

Wi

CJIJTA 86 v pT €T
II3P IIK 3.0 cMm
TIIC ITK 0.6 cm

W
CJIJIA 150 v pT €T
II3P IIUK 3.7 cM
TIIC IIK 0.8 cM

0 10 20 30 40 50 &0 Y0 80 ms

Puc. 2.7. [lakapmozpammol OnumenvHOCMU akmueayuul U ycKopeHUs penonapu3ayiu 6 Hopme
(a), npu nauanvroii (6), ymepennoti (8) u msxcenoii (2) eunepmpoduu npasozo xemnydouka. B
npasoil Konoxke npusedeHvl 0aHHble IX0KAPOUOPAPUHECKO20 UCCIE008AHUS: CUCMONUYECKOe
daenerue 6 necouroil apmepuu (CLJ/IA), nepednesadnuii pasmep npasozo sxcenyoouxa (I13P
IDK), monuuna nepeoreti cmenku npasoezo sxenyoouka (TIIC IDK). MJIT - uouonamuueckas

J1e204HAA cunepmeH3us.
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Konuuecmeennvie napamempoi cuzHanos opmozoHanbHOL IneKmpo-
Kapouozpammol

Amnnutyga 3y6na S B orBegennu X npu passutun I'TDK yBennunpaeT-
ca 1o 0,4 MB u 60rblie.

CymmMmapHbIi nokasatenb Sx+Rz. [To mocTpoennto n guarHocTndeckoin
3HAYMMOCTU ABJIAETCA aHaoroM Kpurepua Cokonosa-Jlaiona Ha OKI' B 12
orBefeHMsIX. CyMMa 3HaYeHUI aMIUIUTYABI 3yO1a S B oTBefennu X 1 3y611a
R B otBefiennu Z. I1pu passutun I'IIJK 3HaueHme mapameTpa yBenmnunBaeT-
csa mo 1,1 MB u 60onbitie.

IIpocTpancTBennaa mnomagapb meran QRS Bolumcngercs xak cymma
IUTOIaflell TPEYTONBHIKOB, 0OPa30BAaHHBIX IBYMS COCEIHVMMM, UCXO/SIIN -
MM 13 Hada/IbHOM TOUKM IteT/i QRS MoMeHTHBIMU BeKTOpamu. VIsMepseTcsa
B KBafipaTtHbIX MunBonbTax (MB2). [Ipn I'TDK snauenne mapameTpa yBe-
AMYMBaeTCA 1o 2,7 MB2 u 60sblie.

ITnmomaap nmernum QRS B ropusonranpHoi nnockoctu. llpencrasnsaer
co0oil TUIoAh TPOEKIMY TpoCcTpaHcTBeHHOI mmeTau QRS Ha ropuson-
TaJIbHYIO IVIOCKOCTh, 00Pa30BaHHYIO OCSIMM OTBefeHni X 1 Z. Beraucnsercs
KaK CyMMa IUIOIaJiell TPeYTOMbHMUKOB, 0OPa30BaHHBIX IBYMsI COCEIHUMIA,
VICXORAIMMY 113 HadanbHOM Touky netan QRS MomeHTHBIMU BeKTOpamu.
V3mepsietcs B kBafipaTHBIX MWwnnBonbTax (MB2). [Ipm ['TDK sHauenne ma-
paMeTpa yBenmm4InBaeTcs o 2,2 MB2 u Gonblire.

Komnonenra X Bektopa monymnomaau metmu QRS (DHx). Bektop
nonymnomaay et QRS (DH) — 3To BekTOp, MCXOAAIINIT 113 HaYaIbHOM
touky reim QRS, kotopeiin gennut netao QRS Ha 1Be paBHbIe 110 IUIOLAAN
yacti. KomnonenTa X Bektopa nonyruromagy netan QRS — 3To npoexknsa
DH na ocp X. IIpu I'IDK 3nayenne napamerpa DHx ymenbiaerca go 0,72
MB n menbitte.

Yron Mexxay MHTerpanbHbIMU BEKTOPaMM NIPOCTPAHCTBEHHBIX NeTeNlb
QRS u T. [TapameTp siBsieTCA YITIOBOV XapaKTePUCTUKOM, OIIpefiensaronei
B3aMIMOPACIIO/IOXKEHe B IIPOCTPAHCTBe BeKTOPHBIX neTenb 1 1 QRS. 3na-
YyeHle JAaHHOIO ITapaMeTpa UMeeT BhIPaXKeHHYI0 TEHAECHINIO K YBEINYEHUIO
IpY PasBUTUY TUIIEPTPOPUN >KeTyTOIKOB (60sbiie 89°).
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Hakapmozpaduueckue noxkazamenu

Nnpexc qunrenpbHOCTH akTUBanun mpasoro kenygouka (IRVH) Bbi-
YUIC/IAICA KaK COOTHOLIEHME JI/IUTEIbHOCTY AaKTUBALIUY B IIPABOM IIOJTyIIA-
pvm chepbl 0TOOpakeHNs U OOIIeN UINTETbHOCTY aKTUBAIUU, YMHOXKEH -
HO€e Ha MOJY/Ib BEKTOPa, KOMIIOHEHTHI KOTOPOTO PaBHBI BeJIMYMHAM 3y0II0B
Sx n Rz oproronanpuon OKI. IIpu I'IIJK snayenne mapamerpa yBenmdmsa-
etcst ;o 200 ycn.en. u Gorbiie.

IIpocrpancTBeHHble KOMNOHEHTHhI GX, Gy 1 GZ BeKTOpa yCKOpeHu:A
penonsApusanuy (HAIIPaBIeHHOTO BJIeBO, BHNU3 U BIepen). Bektop ycko-
peHUsT PeNosApU3auM — 3TO A9KapTOrpadruecKnii oKa3aTenb, KOTOPbIA
IpeNCTaBsieT COOOI >KeTyTOYKOBBIN TPaiVieHT, HOPMUPOBAHHBII HA BOJIb-
TaX KomIiekca QRS. JKenyno4koBblil rpajieHT — 3TO BEKTOP, KOMIIOHEH-
TaMM KOTOPOTO ABIAITCA rtoiaay oy kpusoit QRST B oTBenenmsx X, Y,
u Z. KomnonenTol GX, Gy 1 Gz BeKTOpa yCKOPeHMUsI pernonapu3anuy — 3To
IIPOEKIMY BeKTOopa yckopeHus penonsapusanuy Ha ocu X, Y u Z. [Tpu I'TDK
3HadeHMe GX yMeHbIIaeTCA 4O 23 MC U MeHblle, Gy yMeHbIIaeTcsa g0 12 mc
1 MeHble, GZ YMEHbIIIAETCA 110 MOAY/IIO 10 -2 MC.

Yeenuuenue npasozo npeocepous

B HopMe pmenonapusanya npefcepaii HAYMHAETCA B CMHYCOBOM Y3JIe U
pacIpocTpaHsaeTCA pafiyalbHO CHa4Yala Ha IIpaBoe Npefcepaye, a 3aTeM Ha
neBoe. [IoaTOMy HadanmbHBIe BEKTOPHI ITeT/n P, 00ycmoBieHHbIe BO30YXKe-
HJeM IIPaBOro NpeJiCepANs, HallPaBIeHbl BHU3, BJIEBO U BIIepe/]], 2 KOHEYHbIE
BeKTOpHI e P, 06ycioBieHHble BO30YXeHIEM JIEBOTO TIpeficepaysi, Ha-
IIpAaBJICHbl BHU3, BIEBO M HA34/I.

[Tpu yBenudenun rpasoro npeacepans (puc. 2.8) OCHOBHAsI 4YacTb HeTIN
P B ropn3oHTa/IbHOM IVIOCKOCTY PACIIO/IAraeTCA CIIepeny, e T/IA 3aluchiBa-
€TCs IIPOTUB 4acOBOV CTpenKu. MakcuManbHbll BeKTOp neTnyu P HanpasieH
BIIepef. B IIpaBoii carnTTanbHONM IIIOCKOCTY NeTnA P pacnionokeHa cHU3y u
cIiepefy, 3alMChIBAETCsI TI0 YacOBOI CTpenke. Bo ¢ppoHTaNIBbHO MIOCKOCTI
ne1/1a P yskas, paconoykeHna CHU3Y, 3allMCbIBAE€TCA IIPOTUB YaCOBOV CTPETI-

Kyt Wwin B GopMe BOCBMEPKIL.
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Puc. 2.8. Ilemns P 6o gppormanvtoii (D), npasoii caeummanvoii (I1C) u copusonmanvroii (I')

nnockocmsx 6 Hopme (1) u npu ysenuueHuu npasozo npeocepous (2).

ITo panapiM HVMNVK um. A.JI. MACHUKOBA, IpU UCIIO/Ib3OBAHNM CHUCTe-
Mbl oTBefennit Mak®u-IlapyHrao [iia qUarHOCTUKY YBeINYeHNA IIpeacep-
IV MO>KHO MCIIOTb30BaTh MPOCTPAHCTBEHHYIO Iutomaab memm P (SPxyz)
6onbie 0,03 MB2, nnrerpanpubiil Bektop netnn P (AP) 6ombmie 6,9 MB*c,
a Takoke AyaMeTp (HamMOONMbIINIT pa3Mep) METIN B IVIOCKOCTY HAVTY4IIero

npubmkenus Dp (MB) 6onbmie 0,18 MB.
2.4. 9pdexTUBHOCTD

[Ipn ucronb3oBaHMM MeTOJOB COBPEMEHHOV CTAaTUCTUKM Ha IpejcTa-
BUTE/IBHBIX TPYIIITIaX OONBHBIX U 3[JOPOBBIX NIl HAMM OBUIO ITOKa3aHO, YTO
HepeyncieHHble BeKTOpKapanorpabmdeckue 1 asKaprorpadpuieckue mapa-
MeTPBI 110 MHGOPMATUBHOCTY IPEBBIIIAIOT WJIN HE YCTYIAIOT ITOKa3aTe/lsIM
9KT, ncnonbayempim st auarnoctrky TIDK. B rabnurie 2.2 mpepctaBieHbl
IIOPOTOBble 3HaueHUsI Hanbomee MHGOPMATUBHBIX IIOKa3aTeleil OPTOro-
Ha/1bHOM JKI, mpy KOTOPBIX JOCTUTAETCA ONTUMAIBHOE COOTHOIIIEHVIE YYB-

CTBUTENIBHOCTHU U crielupuaHocTy ipu auarnoctuke [TDK.
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Tabnuya 2.2. Ilopozosvle 3HaueHUs, UYBCMBUMENLHOCMb U CHeUuduU-

Hocmb Haubosee uHPopmamusHvix noxkasamerneii opmoeonanvroil IKI' npu oua-

erocmuxke ['TDK y 6onorvix JII
IRVH DHx Gx Gz
JIT" - HopMa Iopor >203 ycm.em. | <0,5MB | <23 mc | >-2 mc

YyBCTBUTE/Ib- 82 79 73 73

HOCTb
crienudUIHOCTD 95 95 95 95

Ymepennas JIT' - IIOpOT >150 ycn.ep. <0,74 | <30 mc | >-11

HOpMa MB MC
YYBCTBUTE/Ib- 67 80 73 77

HOCTb
crerUIHOCTD 80 80 80 80

[Ipy 5TOM HAaIll OIBIT CBUIETENILCTBYET, YTO B KIVHITIECKON ITPAKTVKe Harboree
TIOJTHYFO JIMarHOCTIYECKYIO MH(POPMAIIIO 113 CUTHA/IOB OPTOTOHA/IBHBIX OTBETICHNI
MO>KHO ITOJTYYUTh TIPU 0ObeIMHEHN U3BECTHBIX CIIOCOOO0B UX aHanm3a (op-
TOTOHAaJIbHAsI /EKTpOoKapauorpaduss u BeKTOpKapamorpadus) ¢ HOBBIMU
TororpaMyecKMMy MeTOlaMM B eJMHON JMarHOCTNYecKon cucteme. Of-
HUM 13 JOCTOMHCTB Ha3BaHHOTO IOAXOJA SBNISIETCS TaKXXe TO, YTO [aH-
Hble TIPEJICTAB/ISIOTCS B COMlepXKaTebHO-00pasHoi rpaduyueckoit dpopme,
YEOOHOI! J/Is1 BU3Ya/IbHOM OLleHKU. Ba)kHOe 3HaueHMe /I BbIHECEHUS M-
ArHOCTMYECKOTO 3aK/II0YeHMA 110 OpTOroHabHOM JKI' MMeeT nmpaBuibHas
aneKTpodusnonorndeckas u 6modusnyeckasi TPaKTOBKA aHAMN3UPYEMbIX
MIAHHBIX C YYETOM KIMHUYECKOI MHpOpMaIy O maryexHTe.

Knunuuecxuii npumep 1.

Ha puc. 2.9 u 2.10 npeacrasieHbl 31eKTPOKAPAMOTrPaMMa, BEKTOPKap-
nUorpaMma U JsKapTorpamma 6ompHOI M., 35 e, KOTOpasi mpexbsBseT
YKaIoOBI Ha OJBIIIIKY IPU MOJbeMe Ha 4 3Tax, mepebou B paboTe ceppra,
cmabocTh, meproinuecKe oTeku royeHert. Ha anekTpokapauorpamMmme HOP-
MaJIbHOE TI0JIOXKeHMe 3MeKTpudecKoit ocu cepaua (ocb QRS 20°), 3yber; SV5
5 MM, CyMMapHbIi1 Toka3zarenb RV1+SV5 8 mm, 3y6er; RaVR 4 MM, uto co-

OTBETCTBYEeT HOPMAJ/IbHBIM 3HAY€HUAM, OfHAKO B oTBegenuax I, II, III pe-
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Puc. 2.9. Onexmpoxapouozpamma 6onvHoii M., 35 nem
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Puc. 2.10. Bexkmopxapouozpamma u 0axapmozpamma 6onvHoti M., 35 nem

TUCTPUPYIOTCA 3yOIpl S 60mbIe 1 MM, YTO MOXeT OBITb MO0 BapMaHTOM

HOPMBI, 1100 IIPU3HAKOM BO3MOKHOTO YBETMYEHVSI IIPABOTO JKETYAOUKA.

Ha BekTOpKappuorpammMe B rOpM3oHTanbHON IJTOCKOCTH meTna QRS cme-

I[eHa BIlepesl, 3alMChIBAETCSI IIPOTUB YacoBOI cTpenku. Bo pponTanpHOI
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nnockoctyt netna QRS oTHOCHMTENbHO y3Kas, 3alMChIBAETCS IIO0 YaCOBOI
ctpenke. [letna T Mana mo amMmuType, LIMPOKOIL, TOYTH OKPYTIoN dhop-
MBI, HallpaBjieHa B1eBO 1 BHK3; DHXx 0,45 MB, yto cBuperenbcTByeT 0 I'TIK.
Ha pakapTorpammax HabIOgaeTCsl yBenMueHue IIUTETbHOCTI aKTUBAIIN
o 40 Mc B mpaBbIX 06/1acTAX Cdepbl, NU3MEHEHNE HAIPABICHNUS YCKOPEHMST
penonapusauuy; IRVH 508 ye.en., Gz 4 Mc, 4TO Tak>Xe CBUJETENbCTBYET O
['TDK. 3axmiouenne: BKT n I9KAPTO npusnaxku I'TDK. ITpn axokapano-
rpadvm I13P DK 3,2 cm, CIIJTA 43 MM pr.cT. [Ipu karetepmusanyy npaBbix
OTZEJIOB CepAlia CpeflHee IaBjIeHMe B JIETOYHO apTepun — 38 MM pT.cT. 11o-
CJIe KOMITJIEKCHOTO 00CIefoBaHms1 O0IbHOI OBII IIOCTABJIEH IMATHO3 «VIVO-
IIaTM4YecKas eroyHas IUIepTeH3 M ».

Knunuueckuii npumep 2.

Hapwmc.2.11 1 2.12 npecTaBieHbl 3/1EKTPOKAPAMOrPaMMa, BEKTOPKapAu-
orpaMMa u gakaprorpamma 60npHo b., 29 neT, ¢ HepnddepeHIMIPOBaHHBIM
3a00/eBaHNMeM COEIMHUTEIBHOI TKAaHU, KOTOPasi MPEbBIAET XKao0bl Ha
OIIBILIKY, CeparieOuenusi, cmabocTb, 60U B TPYIHOI KIeTKe 6e3 4eTKO CBsI-
3u ¢ ¢pusuveckoit Harpyskoi. Ha anekTpokapamnorpaMme MmaTonorndeckoe
OTKJIOHEHNE 3/TeKTPUIeCcKoi ocu ceppna BripaBo (ock QRS 110°); 3yber; SV5
4 MM, CyMMapHbIi1 mokasatenb RV1+SV5 7 MM, 3y6er; RaVR 4 mm (uto co-
OTBETCTBYeT HOPMa/IbHBIM 3HAUEHUsM), B OTBefleHUM V1 perncTpupyeTcs
QRS tuna rR; yto TpebyeT nuddepenmanuy BapranTa HOpMBbI (HEIIOTHOM
6710Kajpl MpaBoi HOXKKM Iy4ka [mca), mn6o RSR’ tnna runeprpodun mpa-
BOro >Xenypgouka. Ha Bekrtopkapanorpamme netnsas QRS cmemena Hasag u
BIIPABO, B TOPUBOHTAIBHON TUIOCKOCTU 60mee 20 % rromaau metan QRS
pacrosnaraeTcs B IIpaBoM 3aJiHeM KBajjpaHTe. [leTn4 sanucpiBaeTcs IpoTHB
yacosoyt crpenky; DHx 0,20 MB, uto ceuperenbctByer o I'TIDK. Ha pgakap-
TOrpaMMax HaOIofjaeTCsl YBeMMYeHNe TUTETbHOCTU aKTMBanym 1o 40 Mc
B IIpaBbIX 00/acTAX cdepsl, N3MeHeHe HATPaBIeHUsI YCKOPEHWS PeTIoisi-
pusauyy; IRVH 957 yen. en., Gz 9 mc, Gy 2 M, 9TO CBUIETENbCTBYET O TsDKETON
[TDK. 3axmoyenre: BKI' n I9KAPTO npusnaku ITDK. [pu axokapmyorpadin
[13P DK 2,8 cm, TIICIDK 0,5 cm, CIIJIA 80 MM pT.CT.
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Puc. 2.12. Bekmopkapouozpamma u 03xapmozpamma 6onvHoii b., 29 nem
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AnropuT™ MCNONb30BAHUA KOMIIJIEKCHOTO aHA/IN3a OPTOTrOHAIbHBIX
orBegenuit IKI gna puarnocruku I'TIK mpu o6cnemoBanum 601bHOTO
C IOJO3pEeHNEeM Ha TeTOYHYI0 THIIePTEH3 U0

9KTI-12

Bosmoxna I'TDK
Hopwma (o 6aIbHON CucTeMe Yertkue npusnaku [TDK

Horan L.G., Flawers N.C.)

Kom1ieKCHBI aHamu3 OPTOroHaIbHBIX 0TBefeHuit KT

Hopma ITpusnaxu ['TIK

Hoob6cnenosa-
HIE C UCIIO/NIb30-
BaHueM IXx0KI'

2.5. IlogroroBka cenmuanucra

Ananmns 9KI BooO111e U Ipy J1eTOYHOI TUTIEPTEH3UN B YaCTHOCTH Tpeby-
eT CIIela/IbHOM ITOATOTOBKIA.

VccnenoBanye MOMKHO MPOBOAMUTHCA ABYMA ydacTHMKamu: cbeM OKI
OCYIL[ECTBIISIETCSI MEAUIITHCKON CeCTPOI, oOmagaroleil cepTUdUKaTOM «Me-
IULIMHCKAsI cecTpa (GYHKIMOHATBHON AMArHOCTUKV» VI BPAYOM, MMEIOIIVIM
3HaHMS B 00/1ACTY MEKTPOKAPAMOIOTUY 1 00T IAI0IIIM OTIBITOM PabOTHI B
9KI gmarHocTtuke, o6majaIiero ceptudukatom «Bpad GyHKIMOHATBHON
IVAarHOCTVKW», KOTOPBIN NOATBepKAaeTcA pas B 5 yeT. COIJIacHO IIpUKaA3y
210H ot 23.04.09. BBIIYCKHUKN MEAULIMHCKUX BY30B II0 CIIELIVIA/IbHOCTY JIe-
4eOHOe JIeI0 U TMeAMaTPusI, MOTYT MTOC/ie OKOHYAHMSI OPIVHATYPBI MU UH-
TepPHATYPBI IO Tepanuu, 0011ell BpaueOHOIT TpaKTUKe, aKYIIEPCTBY U TMHe-
KOJIOTMM, aHECTE3VOIOTUY VI PeaHMMAalY, XUPYPIUK, JETCKON XUPYPIUM,
IIeAVATPUM, HEBPOIOIUY, CKOPOM MESVLIVHCKOM IIOMOIIY MOTYT HallpaB-
JISITBCSL HA TIEPBUYHYIO MMOATOTOBKY IO CIIENMATBHOCTY «(PYHKIIMOHATbHAS
AVArHOCTVKa». Bpady, MMeromye JUIUIOM II0 CIELMATbHOCTHA «MEeJVIIVIH-
cKasi 6modusnkKa M MeIUIIMHCKAs KMOepHeTMKa» IOC/Te OKOHYAHUs WH-
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TEePHATYPbl WIN OPAVHATYPHI IO CHENVAIbBHOCTI «PEHTI€HOIOTVIS» MOTYT
IpoiiTH epeobydyeHre Ha Bpada GYHKIIVMOHATBHON UATHOCTUKI.

basoBasi moiroToBKa Bpaya G yHKIMIOHAIbHOV IMATHOCTUKY BK/TIOYAeT B CeOsI
oOy4eHVe B OpIMHATYPe WIN Ha YeTHIPEXMECSTIHBIX KypcaxX IpodeCCMOHaTbHOM
HIePETIOATOTOBKY, TaK Ha3bIBaeMOe ITePBUYHOE 00yUeHNEe B YUPEKICHISIX, MMe-
TOIIVX MIEH3NIO TOCYJAPCTBEHHOIO 00pasna yIA IpOBefeHNs 00ydeHNs 110
CIIEIMATBHOCTH «(DYHKIVIOHAIbHAST IMATHOCTUKA» B COOTBETCTBUM C YTBEPXK-
nenHoit M3 P® mporpammoit npodeccronanbHoi noarotoBku. [loprBepxne-
HIe cepTudMKara Bpada (HYHKIMOHAIBHON AVATHOCTUKMA TIPOBOUTCS TAKOKe
Ha MeIMIMHCKMX 0a3ax, MMEOIIVX TOCYJAapCTBEHHYIO JINIIEH3MIO Ha 0OydeHe
crieramicToB. Kypc moBTopHOro o6ydyeHus: 60omee KOPOTKWIT ¥ BK/IOYaeT 144
Yaca — yCOBepIIeHCTBOBaHYIs 3HaHWiT 11 144 gaca — cepTrdMKaIMIOHHOTO 1IMKITa,
Bcero — 288 4acoB. Bo3MOYKHBI YaCTMYHO 3a09HbIe (POPMBI OOYUYEHVISI B CITyJasix
Ha/IM4ysi COOTBETCTBYIOIINX, YTBepXAeHHbIX M3 PO, rmporpamm o6y4eHns B
MAHHOM YYpeXOeHVN. Mexy TepBUYHBIM 00ydeHneM U MPpodeCccHOHATbHOM
IIePETIOATOTOBKON BO3MOYKHO ITPOXO>KIEHIIE YITYyO/IEHHON CTXXMPOBKY I10 Pas-
JIMYHBIM MeTofIaM (PyHKIMOHAIBHO IarHOCTHUKY, HaTIPYIMeP, «J/IEKTPOKaPIN-
orpacdmdeckast IMarHoCTHKa rnepTpoduu Muokappa y 60/bHBIX apTepyaTbHOIM
TUIIEPTOHME». DTOT BUJ] 00YUeHNS He SIBJISIETCSI CTPOTO 00sI3aTe/TbHBIM, HO JIIsT
€ro MPOXOK/EHVISI HEOOXOIMIMO HaI4yie BCeX TOKYMEHTOB, TIOJITBEPIK/IAFOIIIVIX
CIIEIMAIBHOCTD «Bpad (DYHKIIMOHAIBHON VIaTHOCTVKM». [10 OKOHYaHMIO 3TOTO
CIIELVIA/IBHOTO Kypca BbIJAETCA JOKYMEHT O CTAKUPOBKE.

[IpyBeTCcTByeTCsT HellpepbIBHOE 00pa30oBaHye IO CIIEIVIAIBHOCTY «(PYHKIWIO-
HaJIbHAA JVATHOCTUKA», KOTOPOE MOXKET OCYLLECTB/IATbCA PV AKTVUBHON JIMYHON
paboTe Bpada ¢ COOTBETCTBYIOLIIEN JITEPATYPOIL, C y4acTVieM Bpada B paboTe pas-
JIMYHBIX CHE3JIOB ¥ CUMIIO3MYMOB, ITOCBAIIEHHDIX MOCTIEMHNM HAY4YHO-IIPAKTY-
YeCKVM JIOCTYDKEHVSIM B JIAHHOV o6/macTy Hayku. [Ipu otOope criermamictoB Ha
TepeTIOATOTOBKY, OCOOEHHO IS VL], He PabOTaBIIMX OIpefieieHHOe BpeMsI TI0
CIHEIVATTBHOCTYL, 3TO HelTpephIBHOE 0Opa30BaHyie MOXKET YUMTHIBATHCS 110 Oa/UTbHON
CHICTeMe TIpY IIpVieMe Ha IIepENOArOTOBKY. B 3TOM Kypce IeperofroToBKy BO3MOXK-
HO B JJ/IbHEVIIIeM OYIyT YIUTBIBATHCS Yachl YYaCTHsI Bpada B pabOTe Pas/IMuHbIX
CDHE3MI0B ¥ CHMIIO3MYMOB, IOCBAIIECHHDBIX JAHHOV CHELM/IbHOCTHA, IIPY YCTIOBUN
Ha/I4yis1 cepTU(VKATa, BBITAHHOTO YYaCTHVKY COOTBETCTBYIOIIETO MEPOIIPVIITYISL.
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